Force-Application  Planning 

A  Systems-and-Ejfects-Based  Approach 


Jay  M.  Kreighbaum,  Major,  USAF 
School  of  Advanced  Airpower  Studies 


THESIS  PRESENTED  TO  THE  FACULTY  OF 
THE  SCHOOL  OF  ADVANCED  AIRPOWER  STUDIES, 
MAXWELL  AIR  FORCE  BASE,  ALABAMA,  FOR  COMPLETION 
OF  GRADUATION  REQUIREMENTS,  ACADEMIC  YEAR  1997-98. 


Air  University  Press 

Maxwell  Air  Force  Base,  Alabama  36112-6615 


March  2004 


Report  Documentation  Page 

Form  Approved 

0MB  No.  0704-0188 

Public  reporting  burden  for  the  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington 

VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  a  penalty  for  failing  to  comply  with  a  collection  of  information  if  it 
does  not  display  a  currently  valid  0MB  control  number. 

1.  REPORT  DATE 

MAR  2004  2.  REPORT  TYPE 

3.  DATES  COVERED 

00-03-2004  to  00-03-2004 

4.  TITLE  AND  SUBTITLE 

Force-Application  Planning.  A  Systems-and-Effects-Based  Approach 

5a.  CONTRACT  NUMBER 

5b.  GRANT  NUMBER 

5c.  PROGRAM  ELEMENT  NUMBER 

6.  AUTHOR(S) 

5d.  PROJECT  NUMBER 

5e.  TASK  NUMBER 

5f.  WORK  UNIT  NUMBER 

7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Air  University  Press  ,AUL/LP,131  W  Shumacher  Avenue, Maxwell 
AFB,AL, 36112-6615 

8.  PERFORMING  ORGANIZATION 

REPORT  NUMBER 

9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 

10.  SPONSOR/MONITOR’S  ACRONYM(S) 

11.  SPONSOR/MONITOR’S  REPORT 
NUMBER(S) 

12.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release;  distribution  unlimited 

13.  SUPPLEMENTARY  NOTES 

14.  ABSTRACT 

15.  SUBJECT  TERMS 

16.  SECURITY  CLASSIFICATION  OF:  17.  LIMITATION  OF 

18.  NUMBER  19a.  NAME  OF 

a.  REPORT  b.  ABSTRACT  c.  THIS  PAGE 

unclassified  unclassified  unclassified 

114 

Standard  Form  298  (Rev.  8-98} 

Prescribed  by  ANSI  Std  Z39-18 


This  School  of  Advanced  Air  and  Space  Studies  thesis  and  others  in  this  series  are 
available  electronically  at  the  Air  University  Research  Web  site  http://research. 
maxwell. af. mil  and  the  AU  Press  Web  site  http://aupress.maxwell.af.mil. 


Disclaimer 


Opinions,  conciusions,  and  recommendations  expressed  or  impiied  within  are  soieiy  those  of  the 
author  and  do  not  necessariiy  represent  the  views  of  Air  University,  the  United  States  Air  Force, 
the  Department  of  Defense,  or  any  other  US  government  agency.  Cieared  for  pubiic  reiease:  dis¬ 
tribution  uniimited. 


Contents 


Chapter  Page 

DISCLAIMER .  ii 

ABSTRACT .  vii 

ABOUT  THE  AUTHOR .  ix 

ACKNOWLEDGMENTS .  xi 

1  INTRODUCTION .  1 

2  CONCEPTS  AND  TERMS .  7 

3  SYSTEMS  APPROACH .  27 

4  EFFECTS:  APPLICABILITY,  COMPLEXITY,  AND  PLANNING .  39 

5  A  PRIMER  ON  EFFECTS  .  51 

6  TARGET-EFFECT  PAIRINGS  AND  MECHANISMS .  63 

7  COERCIVE  FORCE  APPLICATION  AND  EFFECTS .  73 

8  FRAMEWORK  FOR  A  SYSTEMS-AND-EFFECTS-BASED 

APPROACH .  87 

9  CONCLUSIONS  AND  IMPLICATIONS .  97 

Appendix 

A  Hierarchy  of  Target- System  Analysis . 103 

B  Strategies  to  Task  (STT)  and  Distributed  Effects  . 105 

C  Levels -of- War  Matrix  . 107 

D  Linear  versus  Nonlinear:  Conceptualizations  of 

Cause-and-Effect  Relationships . 109 

E  Airpower -Theorists  Summary  Matrix . Ill 

F  Systems  Approach  to  Force-Application  Planning . 113 

G  Summary  Matrixes  of  Potential-Effect  Relationships  . 115 

iii 


Illustrations 


Figure  Page 

1  Objectives-Based  Approach .  2 

2  Criticality  and  Vulnerability .  9 

3  Framework  of  the  Foree-Applieation  Proeess  .  13 

4  Z  Diagram .  13 

5  Distributed  Effeets .  14 

6  The  Dual  Nature  of  Effeets .  16 

7  Objeet  Categories  Embedded  in  a  Meehanism .  17 

8  Material  and  Nonmaterial  Analysis  .  32 

9  Chain  of  the  Foree-Applieation  Planning  Proeess .  41 

10  Target-Based  versus  Effeets-Based  Approaehes  to 

Foree  Applieation .  42 

1 1  Effeetiveness .  43 

12  Efforts  to  Measure  Effeets .  44 

13  First-Order  and  Seeond-Order  Effeets  .  52 

14  Effeet-Order  Examples .  53 

15  Effeets:  Rules  of  Thumb .  58 

16  Eeeles:  Logisties  Control  .  65 

17  Deptula:  Effeets-Based  Planning .  68 

18  Areas  of  Effort  Related  to  Various  Levels  of  Experienee  .  80 

19  Composite  Matrix  of  Assoeiations  to  Coereive 

Foree  Applieation .  81 

Tables 

1  Centers-of-Gravity  Framework .  8 

2  Direet  and  Indireet  Approaehes .  11 

iv 


Table 


Page 

3  Levels  of  War .  15 

4  Tight  and  Loose  Coupling  .  18 

5  Linear  and  Nonlinear  Systems .  20 

6  Taetieal-Supply  and  Strategie-Supply  Coupling .  34 

7  Simple  and  Complex  Systems  .  46 

8  Simple  and  Complex  Target-Effeet  Pairings .  47 

9  Time-and-Effeets  Relationships .  53 

10  Conditions  of  Unintended  Effeets  and  Future  Aetions .  54 

1 1  Effeets  Organizing  Sehemes .  56 

12  Slessor:  Target-Effeet  Pairings .  64 

13  Sehelling:  Coereion  versus  Brute  Foree  .  66 

14  Meehanisms  Summary .  70 

15  Trinity  of  Will .  78 

16  Fundamental  Duality  of  Strategy  in  Warfare  .  88 

17  Simple  and  Complex  Systems  .  92 

18  Effeets  and  Levels  of  War .  93 


V 


Abstract 


This  study  explores  the  following  question:  How  ean  eurrent  foree-applieation 
(FA)  planning  methodologies  be  ehanged  or  supplemented  to  provide  better  link¬ 
age  between  objeetives,  effeets,  and  targets  in  order  to  aehieve  more  effeetive 
applieations  of  military  foree?  The  USAF  has  not  artieulated  a  elear  theory  of 
effeets.  Yet,  in  all  FA  analyses,  planning,  exeeutions,  and  assessments,  effeets 
are  used  explieitly  and  implieitly.  Due  to  this  impreeise  understanding  of  where 
effeets  fit  into  FA,  the  overall  planning  proeess  for  seleetive  FA  to  aehieve  objee¬ 
tives  suffers  a  like  impreeision.  Airpower’s  effieieney  and  effeetiveness  ean  be 
enhaneed  by  a  elear  artieulation  of  a  systems-and-effeets-based  approaeh  to  FA 
that  will  supplement  the  existing  planning  frameworks. 

There  is  a  tension  in  the  theory  of  operational  art  between  established  eon- 
eepts  based  on  a  Newtonian  framework  and  emerging  eoneepts  based  on  eom- 
plexity  theory.  This  study  examines  the  implieations  of  these  frameworks  for  the 
nature  of  warfare  and  FA  planning.  At  the  heart  of  eomplexity  theory  is  the  eon- 
eept  of  nonlinearity,  whieh  seems  to  embraee  the  dynamie  nature  of  war  better 
than  traditional  linear  eoneepts.  The  implieation  of  eomplexity  theory  for  effeets- 
based  FA  is  that  new  opportunities  may  exist  for  the  aehievement  of  results 
(effeets)  out  of  proportion  to  the  amount  of  foree  applied.  This  multiplieation  of 
foree  is  aehieved  through  leverage. 

Airpower  has  historieally  relied  on  systems  analysis  as  an  aid  to  FA  planning. 
Many  airpower  theories  attempt  to  identify  eritieal  parts  in  a  system  whieh, 
when  attaeked,  will  affeet  the  entire  system.  This  seareh  for  “vital  systems”  and 
targeting  rationales  is  explored  in  the  works  of  Giulio  Douhet,  William  “Billy” 
Mitehell,  Sir  John  C.  Slessor,  the  Air  Corps  Taetieal  Sehool,  and  Col  John  A. 
Warden  III,  USAF,  retired.  An  important  aspeet  of  target- and-effeet  pairings  is  an 
aeeompanying  rationale  that  artieulates  how  a  partieular  pairing  will  affeet  an 
intended  outeome.  The  eoneept  of  implieit  and  explieit  rationales  (whieh  will  be 
referred  to  later  in  this  study  as  a  mechanism)  in  the  work  of  past  FA  theorists 
and  eurrent  FA  planners  is  important  to  this  study. 

The  Joint  Warfare  Analysis  Center  (JWAC)  provides  FA  planners  with  relevant 
systems  analysis.  Approaehes  and  systems  used  by  JWAC  have  historieal 
anteeedents  in  the  work  of  past  FA  theorists.  A  systems  approaeh  to  assessing 
an  adversary  is  a  valid  framework  for  developing  FA  alternatives  but  should  be 
supplemented  with  effeets  planning.  Aeting  on  a  system  must  be  linked  to 
desired  effeets;  and  the  effeets  must  be  eonneeted  to  objeetives,  whieh  validate 
the  merit  of  the  attaek. 

The  intent  of  this  study  is  to  develop  general  propositions  regarding  the  nature 
of  FA  effeets.  As  part  of  that  development,  effeet  propositions  are  developed 
regarding  time  relationships,  major  funetions  of  warfare,  organizing  sehemes, 
levels  of  war,  and  simple  and  eomplex  systems. 

As  one  moves  up  the  levels  of  war  from  taetieal  to  strategie,  the  eomplexity  of 
systems  inereases.  This  esealating  eomplexity  inereases  the  unpredietability  of 
effeets  at  the  higher  levels  of  war.  In  turn  this  uneertainty  leads  to  a  need  to 


hedge  and  balanee  strategies,  balaneing  those  that  rely  on  simple  effeets  with 
those  that  rely  on  more  eomplex  effeets.  Annihilation  and  attrition  (physieal 
elimination)  as  strategies  ean  be  assoeiated  with  the  simple  effeets  of  destrue- 
tion  and  elimination,  while  a  strategy  of  virtual  attrition  (funetional  disablement) 
relies  on  more  eomplex  effeets  of  funetional  disablement  and  system  isolation 
and/or  reduetion.  FA  planners  should  eonsider  both  risk  and  payoff  when 
ehoosing  among  strategies  and  effeets  sehemes  to  aeeomplish  objeetives. 

Seeond-order  effeets  generated  from  first-order  destruetion  are  the  primary 
tools  of  an  effeets-based  approaeh  to  FA.  Rather  than  targeting  for  destruetion, 
FA  planners  should  target  for  effeets.  The  differenee  seems  subtle  but  has  a  pro¬ 
found  impaet  on  keeping  FA  efforts  foeused  on  objeetives  rather  than  merely 
“servieing”  targets.  An  effeets-based  approaeh  does  not  supplant  the  need  to 
develop  targets.  Instead,  it  shifts  the  foeus  to  planning  for  effeets  before  devel¬ 
oping  targets.  This  approaeh  defines  targets  as  means — rather  than  ends — to 
exert  influenee. 

There  is  also  a  sound  theoretieal  basis  for  a  systems-and-effeets-based 
approaeh  that  stresses  eoereive  funetional  effeets  versus  purely  destruetive 
effeets.  This  approaeh  emphasizes  physieal,  systemie,  and  psyehologieal  effeets 
as  a  primary  means  for  influeneing  an  opponent  at  the  operational  and  strategie 
levels  of  war.  Seleetive  FA  ean  induee  effeets  that  generate  disproportionate 
impaet  within  seleeted  systems  in  order  to  fulfill  linked  objeetives. 

Beeause  our  analysis  of  an  opponent’s  strategy  is  uneertain  and  problematie, 
effeets-based  FA  is  viewed  better  as  an  experiential  and  heuristie  proeess  than 
as  a  meehanistie  and  proeedural  one  (more  art  than  seienee).  Closely  eoupled  to 
a  eontinuous  assessment  of  the  opponent’s  strategy  is  a  need  to  develop  effeetive 
means  to  assess  how  our  eoereive  efforts  are  progressing.  Without  feedbaek  that 
establishes  the  progress  of  our  past  and  present  efforts,  it  is  diffieult  to  regulate 
future  efforts. 

The  attendant  uneertainty  eoneerning  an  adversary’s  motivation  and  behavior 
dietates  that  our  aetions  to  influenee  his  or  her  behavior  be  framed  in  terms  of 
probabilities  rather  than  eertainties.  A  hallmark  of  a  nonlinear  approaeh  to  war¬ 
fare  is  to  frame  FA  potentials  in  terms  of  trends  and  probabilities  instead  of  eer¬ 
tainties.  A  strategy  of  eoereive  FA,  when  eonfronted  by  eompeting  beliefs  and 
probabilities  regarding  an  adversary,  should  do  what  all  wise  strategies  have 
done  before — hedge.  It  should  hedge  using  both  a  pragmatie  strategy  that 
foeuses  on  attrition  (brute  reduetion)  and  a  more  idealistie  strategy  that  eon- 
eentrates  on  virtual  attrition  (funetional  reduetion). 
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Chapter  1 


Introduction 


Objectives  are  essential  to  achieve  unity  of  effort.  In  the  abstract  sense,  the  objec¬ 
tive  is  the  effect  desired.  In  the  concrete  sense,  the  objective  may  be  a  physical 
object  of  the  action  taken,  e.g.,  a  definite  tactical  feature  or  asset,  the  seizure, 
damage,  destruction,  or  holding  of  an  objective  that  is  essential  to  the  comman¬ 
der’s  plan.  This  is  more  accurately  termed  the  “physical  objective.  ”  The  physical 
objective  must  not  be  confused  with  the  atm,  or  military  end  state,  although  occa¬ 
sionally  they  may  overlap. 

— Joint  Publication  0-2 

Unified  Action  Armed  Forces 

This  study  considers  objectives  in  both  the  abstract  and  concrete 
senses  mentioned  above.  Rather  than  looking  at  targets  first  and  taking 
whatever  effects  are  generated  from  the  targets,  force-application  (FA) 
planners  should  ask,  “What  effects  can  be  planned  that  will  contribute  to 
the  fulfillment  of  an  objective?”  When  the  effects  are  established,  the  plan¬ 
ning  can  then  move  to  determining  against  what  objects  (targets)  force 
should  be  applied  to  produce  the  desired  effects.  If  the  analysis  has  been 
sound,  generation  of  the  desired  effects  should  facilitate  accomplishment 
of  the  objective. 

At  the  very  heart  of  FA  are  underlying  beliefs  about  cause-and-effect 
relationships,  such  as  “striking  this  target  will  produce  this  effect.”  The 
implicit  belief  that  underpins  a  target-effect  pairing  has  a  rationale  asso¬ 
ciated  with  it.  This  rationale  establishes  the  reason  that  a  particular  target- 
effect  pairing  will  ultimately  translate  to  influencing  an  associated  objec¬ 
tive.  This  belief  or  logic  of  causality  that  links  a  target  with  effects,  coupled 
with  the  rationale  supporting  this  logic,  is  collectively  known  as  a  mecha¬ 
nism.  The  exploration  of  target-and-effect  pairings,  the  nature  of  effects, 
and  an  inquiry  into  mechanisms  are  key  elements  of  this  study,  which 
explores  the  following  question:  How  can  current  FA  planning  methodolo¬ 
gies  be  changed  or  supplemented  to  provide  better  linkage  among  objec¬ 
tives,  effects,  and  targets  in  order  to  achieve  more  effective  applications  of 
military  force? 

Because  this  study  concentrates  on  FA  planning  rather  than  execution, 
the  traditional  convention  of  illustrating  FA  execution  in  a  left-to-right 
sequence  will  be  replaced  by  a  convention  that  places  FA  planning  in  this 
sequence  instead  of  execution.  FA  execution  will  be  depicted  as  flowing  in 
the  opposite  direction  of  right  to  left  (fig.  1). 
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Planning  works  from  the  objective  to  the  target 


^  Mechanism  j 

Explicit  or  implicit 
rationale  or  belief 
of  overall 
cause-and-effect 
relationship 


Desired  end  Results  that  Objects  struck 

results  fulfill  to  generate 

(outcomes)  objectives  effects 


- Execution  works  from  the  target  to  the  objective - 

Figure  1.  Objectives-Based  Approach 


Background  and  Significance 

Rather  than  concentrating  on  targets,  FA  planning  should  focus  on 
effects.  1  Essentially,  we  (FA  planners)  have  it  backwards.  We  must  shift 
from  input-driven  targeting  to  output-driven  targeting,  moving  from  a 
mentality  of  servicing  targets  to  one  of  producing  effects  that  accomplish 
objectives.^  The  current  FA-planning  mind-set  consists  of  selecting  a  tar¬ 
get  and  accepting  whatever  effects  follow  from  its  destruction.  This  study 
argues  that  FA  planners  should  first  select  an  effect  that  relates  to  the 
objective  and  then  determine  what  target  can  be  associated  with  achiev¬ 
ing  that  effect  (as  shown  in  fig.  1).  This  determination  of  effect-to-target 
pairing  employs  the  concept  of  invoking  an  appropriate  mechanism.  In 
planning,  one  begins  with  the  objective  desired  (outcome)  and  works 
through  intermediate  effects  to  identify  targets  that — if  struck — ^will  pro¬ 
duce  the  desired  effects.^ 

Closely  associated  with  the  failure  to  plan  from  objectives  to  effects  to 
targets  is  an  overemphasis  on  targeting  for  destruction  versus  targeting 
for  effect.  This  focus  on  targets  rather  than  effects  tends  to  reduce  the 
principal  outcome  of  FA  to  destruction  rather  than  influence.  This  study 
proposes  an  alternative  focus  on  effects  that  should  provide  FA  with 
enhanced  possibilities  for  influence  and  persuasion."^  It  also  argues  that 
destruction  is  the  root  effect  of  FA,  not  only  for  the  limited  goal  of  physical 
removal  but — more  importantly — for  what  it  sets  in  motion,  its  down¬ 
stream  results  (second-order  and  higher-order  effects),  and  their  subsequent 
accretion  to  objectives.  For  example,  FA  should  focus  on  destruction  as  a 
means  to  effects  and  not  on  destruction  of  targets  as  an  end  in  itself.^ 

Because  the  nature  of  second-order  and  higher -order  effects  is  not  well 
understood,  there  is  a  tendency  to  focus  solely  on  first-order  effects.  This 
reflects  a  natural  pragmatism  that  one  would  expect  from  the  military 
application  of  power.  This  study  proposes  that  inefficiencies  and  disecono¬ 
mies  in  efforts  occur  due  to  this  myopia.  There  is  a  natural  propensity  to 
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bomb  for  material  effects  due  to  their  more  objective  and  measurable 
nature  over  nonmaterial  effects  associated  with  morale,  will,  and  systemic 
effects  (with  their  indeterminate  qualitative  natures).®  Problems  associ¬ 
ated  with  measuring  nonmaterial  effects  lead  to  their  being  dismissed  in 
favor  of  more  measurable  efforts  and  outcomes.^  Underlying  this  tendency 
is  a  general  inclination  for  the  military  to  favor  the  quantitative  over  the 
qualitative,  the  tangible  over  the  intangible,  and  war -making  over  war- 
sustaining  and  war -will-associated  targets.®  In  fact,  this  propensity  can 
be  stated  as  a  maxim:  The  more  indirect  a  desired  effect  (second  order)  is 
from  the  destruction  (first-order  effect)  of  a  physical  object,  the  more 
abstract  that  effect  becomes.  The  validity  of  the  maxim  describes  an 
increased  difficulty  in  the  measurement  of  effects,  which  in  turn  leads  to 
a  tendency  to  discount  the  effect  as  not  being  worth  the  effort.  This  phe¬ 
nomenon  explains  in  part  why  enemy  military  forces  are  so  often  chosen 
as  targets:  It  is  because  the  effects  produced  by  destruction  of  these  tar¬ 
gets  are  easier  to  assess  than  are  the  indirect  effects  produced  as  a  result 
of  first-order  destruction.  However,  this  study  argues  that  an  overreliance 
on  first-order  effects  is  not  necessarily  the  most  efficient  or  effective 
means  to  achieve  objectives  within  the  totality  of  FA  efforts. 

Methodology:  General  FA  versus  Airpower-Specific  FA 

The  intent  of  this  study  is  to  examine  FA  planning  from  the  standpoint 
of  the  joint  planner  and  strategist.  Although  the  concepts  of  FA  planning 
addressed  in  this  study  are  primarily  derived  from  airpower  uses,  they 
should  have  application  to  other  forms  of  military  FA  planning  as  well. 

Military  FA  is  a  subset  of  the  general  use  of  military  force;  in  turn,  the 
various  forms  of  military  power  (land,  sea,  air,  space,  and  amphibious)  are 
subsets  of  FA.®  This  study  also  argues  that  by  thinking  in  terms  of  effects, 
one  can  cross  service  lines  (mediums  and  domains)  and  focus  not  on  who 
or  what  induced  the  action  but  on  the  deliverable  itself,  the  effect  of  the 
FA.  The  point  of  an  effects-based  approach  to  FA  planning  is  to  reframe 
the  planning  dialogue  in  terms  of  targets  and  effects  and  place  effects 
ahead  of  targets  in  the  framework.  This  positional  change  in  the  planning 
sequence  should  establish  effects  to  achieve  objectives  as  the  primary 
focus  of  planning. 

In  a  joint  context,  a  strategy  based  on  effects  represents  an  attempt  to 
find  an  unequivocal  and  compelling  metric  that  can  be  used  to  make  argu¬ 
ments  over  weight  of  effort  in  strategic  planning,  force  structure,  and 
budgets.^®  The  aim  is  to  make  effects  the  equivalent  in  the  business  world 
of  profit  and  market  share,  an  indisputable  rationale  for  efficacy  of  effort. 
Effects-based  strategy  represents  an  attempt  to  put  issues  and  choices  in 
terms  of  the  capability  either  to  produce  or  not  produce  the  desired  effect 
and  thereby  contribute  to  the  fulfillment  of  an  objective. 
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Overview  of  the  Argument 


Airpower  is  continuing  to  evolve  in  the  eontext  of  operational  art.  Many 
old  and  emerging  ideas  and  developments  seem  to  be  eonverging  to  shape 
airpower’s  eontribution  to  operational  art.^^  Chapter  2  establishes  the 
prineipal  terms  and  definitions  of  operational  art  that  are  used  through¬ 
out  the  study.  The  definitions  are  essential  to  establish  the  frame  of  ref- 
erenee  for  the  subsequent  analysis. 

Chapter  3  develops  the  thesis  that  the  Air  Foree  has  had  essentially  a 
reduetionist  approaeh  for  years,  whieh  demonstrates  that  the  USAF  fol¬ 
lows  a  target-based  and  systems  approaeh  to  FA.  It  also  explores  the  his- 
torieal  genesis  of  this  approaeh.  The  “systems  approaeh  eateehism”  is 
artieulated  and  supplemented  by  Maneur  Olson’s  ideas  on  the  attaek  of 
eeonomie  systems.  The  intent  of  developing  this  notion  of  a  systems 
approaeh  is  twofold:  first,  to  expose  it;  and  seeond,  to  establish  it  as  a 
framework  to  be  supplemented  by  an  effeets-based  approaeh. 

Chapter  4  establishes  the  applieability  of  effeets  to  FA  and  sets  forth 
both  abstraet  and  general  propositions  regarding  effeets.  This  portion 
relies  heavily  on  a  reeent  work  in  this  area  by  Robert  Jervis.  Chapter  5 
eontinues  the  development  of  an  effeets-based  theory,  foeusing  on  a  eon- 
erete  sense  of  effeets.  An  important  part  of  this  argument  is  eoupling 
effeets  to  the  strategie,  operational,  and  taetieal  levels  of  war. 

Chapter  6  examines  several  key  theorists’  thoughts  on  effeets  and 
effeet-target  pairings.  The  eontribution  of  this  seetion  establishes  a  his- 
torieal  basis  for  effeets  and  a  synthesis  of  the  theorists’  ideas  on  pairings. 
It  speeifieally  foeuses  on  the  meehanisms  implied  in  the  linkages  of  tar¬ 
gets,  effeets,  and  objeetives. 

Chapter  7  proposes  an  expanded  theory  of  eoereive  FA  that  plaees  the 
effeets-based  methodology  of  FA  in  a  larger  eoneeptual  eonstruet.  This 
portion  of  the  argument  is  pivotal  beeause  it  develops  the  idea  of  influenee 
versus  destruetion  in  regard  to  FA.  It  also  argues  that  FA  and  airpower 
planning  are  best  served  by  an  iterative  (due  to  a  thinking  and  reaeting 
enemy)  and  experiential  approaeh  (due  to  laek  of  eertainty  and  feedbaek 
eoneerning  effeets).  The  ehapter  further  reveals  that  a  logieal  ineonsis- 
teney  exists  among  paradigms  about  eoereive  FA,  whieh  is  at  the  root  of 
ineffieieneies  in  FA.^'^ 

Chapter  8  outlines  a  framework  for  a  systems-and-effeets-based  approaeh 
to  FA  that  has  the  potential  to  enhanee  signifieantly  the  planning  and  eon- 
duet  of  operational  art.  Finally,  the  eonelusions  and  implieations  of  this 
study  are  detailed  in  ehapter  9. 

This  overview  of  the  argument  indieates  that  this  study  is  largely  eon¬ 
eeptual.  Therefore,  the  primary  body  of  thought  is  drawn  from  eoneepts 
and  theories  related  to  FA  planning,  operational  art,  eomplexlty  theory 
and  nonlinearity,  systems  analysis,  system  effeets,  and  airpower  theory. 
However,  where  neeessary,  the  eoneepts  have  been  supported  with  examples 
from  World  War  II,  Operation  Desert  Storm,  observations  from  a  Twelfth 
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Air  Force  operational-planning  exereise,  and  other  operationally  relevant 
experienees. 
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lays  down  much  of  the  conceptual  framework  for  effects-based  thinking  to  the  application 
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12.  James  N.  Rosenau  and  Mary  Durfee,  Thinking  Theory  Thoroughly:  Coherent 
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13.  Robert  Jervis,  System  Effects:  Complexity  tn  Political  and  Social  Life  (Princeton,  N.J.; 
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14.  A  preview  of  this  argument  Is  that  FA  essentially  aims  at  changing  a  state’s  behavior 
through  compellence.  On  the  other  hand,  FA  acts  upon  an  opponent  principally  by  modi¬ 
fying  material  within  the  target  state.  That  modification  of  material  Is  almost  exclusively 
destruction.  Taken  together,  these  two  paradigms  state  that  FA  seeks  to  compel  an  enemy 
state  to  modify  Its  behavior  by  modifying  Its  material.  What  Is  not  well  understood  or  well 
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Chapter  2 


Concepts  and  Terms 


Operational  art — The  employment  of  military  forces  to  attain  strategic  and/ or 
operational  objectives  through  the  design,  organization,  integration,  and  conduct 
of  strategies,  campaigns,  major  operations,  and  battles.  Operational  art  trans¬ 
lates  the  Joint  force  commander’s  strategy  into  operational  design,  and,  ulti¬ 
mately,  tactical  action,  by  integrating  the  key  activities  at  all  levels  of  war. 

— Joint  Publication  1-02 
Department  of  Defense  Dictionary 
of  Military  and  Associated  Terms 

In  developing  an  effeets-based  approaeh  to  FA,  one  must  define  and 
develop  some  key  terms  that  make  up  the  eoneeptual  landseape  of  opera¬ 
tional  art.  ^  One  key  eoneept  implieit  in  the  above  definition  of  operational 
art  is  the  idea  that  coherent  foree  applieation  takes  plaee  through  strategy 
(ways)  by  linking  objeetives  (ends)  to  targets  (means)  at  all  levels  of  war.^ 
An  intermediate  eoneept  that  links  objeetives  and  targets  is  effeets.  In  this 
sense,  operational  art  is  the  art  of  ereating  eoherent  linkages  between 
politieal  and  military  objeetives. 

Force-Application  Planning 

Over  time,  many  eoneepts  have  developed  to  explain  eampaign  plan¬ 
ning.  This  ehapter  eonsiders  the  following  established  terms:  center  of 
gravity  (COG),  criticality  and  vulnerability,  leverage,  direct  and  indirect 
approaches,  nodal  analysis,  target,  strategies-to-task  methodology,  and 
the  levels  of  war.  Additionally,  less  well-defined  and  emerging  terms  are 
diseussed  and  developed,  ineluding  effeets,  meehanism,  linear  and  non¬ 
linear  systems,  tight  and  loose  eoupling,  and  eomplexity  theory. 

Established  Concepts 

Most  of  the  terms  in  this  seetion  are  established  in  both  serviee  and  joint 
literature.  However,  interpretations  of  them  vary;  and  in  the  eontext  of  devel¬ 
oping  an  effeets-based  framework,  their  meaning  requires  elarifieation. 

Centers  of  Gravity 

Aeeording  to  Joint  Publieation  (JP)  3-0,  Doctrine  for  Joint  Operations, 
‘The  essenee  of  operational  art  lies  in  being  able  to  mass  effects  against 
the  enemy’s  sourees  of  power  in  order  to  destroy  or  neutralize  them.  In 
theory,  destruetion  or  neutralization  of  enemy  eenters  of  gravity  is  the 
most  direet  path  to  vietory”  (emphasis  added). ^  In  this  study,  massing 
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ejfects  assumes,  first,  that  effects  are  cumulative:  and,  second,  that 
effects  at  all  levels  of  war  contribute  to  defeating  an  opponent. 

COGs  are  analytical  tools  for  focusing  strategy  and  FA.  Steven  Metz  and 
Frederick  M.  Downey  have  developed  a  useful  scheme  for  conceptualizing 
COGs.'^  Their  framework  organizes  COGs  into  the  strategic  and  opera¬ 
tional  levels  of  war.  It  further  differentiates  COGs  at  the  strategic  level  of 
war  into  two  variants  (see  table  1).  The  principal  insight  derived  from  this 
framework  is  its  organization  of  COGs  along  the  levels  of  war.  Moreover, 
an  additional  insight  is  the  description  of  COG  tangibility,  ranging  from 
the  concrete  (war  making/enemy  forces)  to  war  sustaining  (lines  of  com¬ 
munication  [LOG]  and  war  industry)  to  the  more  abstract,  war  will  (psy¬ 
chological  factors). 


Table  1 

Centers-of-Gravity  Framework 


Strategic  Level 

IVar  Sustainment 

War  Win 

Variation  A:  infrastructure  and  interdiction  (concrete) 

Variation  B:Wiii  (abstract) 

Factors  other  than  miiitary  forces 

Psychoiogicai  factors 

Tangibie  eiements  such  as  iines  of  communication 
and  war  industry 

Intangibie  eiements,  anything  vitai  to  the  enemy’s 
wiii  to  resist  and  which  can  be  destroyed  or  eroded 

Operational  Level 

War  Making 

“That  characteristic,  capabiiity,  or  iocaiity  from  which  a  miiitary  force  derives  its  freedom  of  action,  physicai 
strength,  or  wiii  to  fight.’’  (Joint  Pubiication  1  -02,  Department  of  Defense  Dictionary  of  Miiitary  and 

Associated  Terms,  23  March  1 994) 

JP  3-0  offers  another  concept  that  requires  integration  into  this  study’s 
notion  of  COGs.^  This  involves  an  FA  planner’s  choice  of  focusing  on 
forces,  functions,  or  both.  In  the  context  of  the  COG  framework,  this 
choice  represents  a  direct  approach  against  enemy  forces  primarily  at  the 
operational  level  of  war  or  an  indirect  approach  against  enemy  sustain¬ 
ment  and  will  (functions)  at  the  strategic  level  of  war.® 

Critical  to  understanding  an  effects-based  strategy  for  FA  is  appreciat¬ 
ing  that  there  has  been  a  tendency  for  a  kind  of  default  pragmatism  that 
focuses  exclusively  on  the  operational  level  of  war  and  an  opponent’s 
forces.^  This  occurs  because  as  a  planner  moves  from  considering  effects 
against  an  enemy’s  war  making,  to  its  war  sustainment,  to  its  war  will, 
the  relative  level  of  abstraction  and  complexity  increases.®  Additionally, 
physical  objects  become  harder  to  associate  with  desired  effects  and 
objectives  as  one  moves  from  the  tangible  to  the  intangible. 

COGs  are  centers  of  enemy  resistance  that  encompass  both  hostile 
ability  and  hostile  will.®  The  concepts  of  hostile  ability  and  hostile  will  are 
interrelated  and  interactive  (i.e.,  one  usually  cannot  affect  one  of  them 
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without  affecting  the  other).  COGs  are  dynamic  and  require  frequent 
assessments  to  justify  their  value  for  future  FA  efforts. 

Criticality  and  Vulnerability 

The  ideas  expressed  in  this  section  of  the  study  are  derived  from  three 
principal  sources.  Criticality  refers  to  the  potential  value  of  affecting  a 
given  system,  and  vulnerability  refers  to  the  susceptibility  of  a  system  to 
FA.^^  The  interrelated  nature  of  criticality  and  overall  vulnerability  are 
outlined  in  figure  2.  It  does  not  benefit  an  FA  planner  to  consider  the  value 
of  a  COG  in  isolation  from  the  susceptibility  of  the  COG  to  FA. 


Overall  Vulnerability 


Criticality 

Location  and 
Identification 

Exposure 

Recuperability 

Time 

-  Fligh  system 
dependency 

-  Linkage  to 
system  or 
center  of  gravity 

-Within  theater 

-  Able  to  looate 
-Tangible 

-  Sanctioned 

-  Disposition 

-  Able  to  be 
acted  on 

-  Ability  of  system 
to  compensate 

-Time  required 
and  available 
to  manifest 
effects 

Potential  value 
from  force 
application  (FA) 


planning  must  consider  both 


Susceptibility 
to  FA 


Figure  2.  Criticality  and  Vulnerability 


Criticality.  System  criticality  is  a  central  concept  in  assessing  the  rela¬ 
tive  merits  of  various  FA  alternatives.  In  strategic  terms,  one  must  ask 
what  systems  are  essential  to  the  enemy’s  war  making,  war  sustainment, 
and  war  will.  In  this  sense  an  adversary  can  be  pictured  as  being  composed 
of  three  overarching  systems:  a  war -making  system,  a  war -sustainment 
system,  and  a  war -will  system — each  of  which  includes  a  number  of  sub¬ 
components.  A  general  guide  to  establishing  the  criticality  of  a  component 
is  to  look  for  a  high  level  of  system  dependence  upon  it.  Fundamentally, 
a  part  that  is  essential  to  its  whole  also  describes  a  dependency  of  that 
whole  to  the  part.  In  other  words,  if  one  can  affect  a  critical  component  of 
a  COG,  then  one  affects  the  whole  COG  without  having  to  affect  each 
component  in  detail.  However,  whether  a  critical  component  is  an  attrac¬ 
tive  COG  for  FA  depends  not  only  on  its  criticality  but  also  on  its  vulnera¬ 
bility,  which  is  a  function  of  several  key  factors. 

Vulnerability:  Location  and  Identification.  In  order  for  a  system  to 
be  vulnerable,  one  must  be  able  to  affect  it.^^  A  key  consideration  is 
whether  the  COG  or  system  can  be  identified  and  located.  Identification 
refers  to  whether  or  not  a  given  system  includes  physical  objects  that  are 
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susceptible  to  attaek.^^  Onee  a  system  has  been  identified  for  possible  FA, 
it  is  neeessary  to  loeate  it.  Loeation  in  this  sense  means  analyzing  both 
the  eomplete  layout  and  the  eomponent  funetions  of  the  system  in  order 
to  determine  where  best  to  apply  foree  to  aehieve  disproportionate  results. 

Exposure.  Assuming  a  system  ean  be  identified  and  loeated,  the  ques¬ 
tion  remains  of  whether  or  not  aetion  upon  it  is  possible.  Is  the  system 
eoneealed,  hardened,  or  otherwise  proteeted?  How  mueh  aetion  is 
required  to  uneover,  penetrate,  or  expose  that  segment  or  segments  of  a 
system  one  wishes  to  aet  on?  Exposure  essentially  has  to  do  with  the  rela¬ 
tive  ease  or  diffieulty  of  applying  effeetive  foree  against  a  given  system. 

Recuperability.  When  eonsidering  overall  vulnerability,  one  must  also 
assess  a  system’s  reeuperability.  If  a  system  ean  be  easily  repaired, 
replaeed,  or  bypassed — that  system’s  reeuperability  is  high,  whieh  lowers 
vulnerability.  An  additional  eonsideration  when  assessing  reeuperability 
is  substitution.  It  may  be  neeessary  to  attaek  not  only  the  primary  eom- 
ponents  of  a  system  but  also  those  eomponents  and  aetivities  that  may 
eompensate  or  substitute  for  it.^^ 

Time.  Time  is  also  a  subtle  faetor  of  both  eritieality  and  vulnerability.  If 
the  desired  effeets  from  attaeking  a  system  must  be  generated  within  a 
eertain  time  period  to  be  of  use  and  if  the  effeets  will  probably  be  delayed 
(or  are  indeterminate),  then  while  the  system  is  teehnieally  vulnerable,  the 
value  of  attaeking  it  will  not  be  realized — so  it  is  not  eritieal. 

Leverage 

Aehieving  leverage  is  a  eentral  eoneept  of  operational  art.^®  Leverage  ean 
be  defined  as  being  able  to  aehieve  disproportionate  results  with  a  relatively 
small  effort.  This  is  a  produet  of  timing,  maneuver,  fires,  and  asymmetry,  the 
latter  referring  both  to  applying  strength  against  weakness  and  to  a  dissimi¬ 
larity  in  opposing  forees  (e.g.,  using  airpower  against  surfaee  forees).^® 

A  eentral  ehallenge  of  FA  planning  is  where  best  to  plaee  the  levers. 
Logieally,  leverage  should  be  applied  where  it  will  have  the  greatest  effeet 
on  an  adversary.  Operational  art  has  an  intertwined  nature  eombining 
eeonomy  of  effort  with  leverage,  whieh  is  linked  to  assessing  and  aeting 
upon  operational  and  strategie  COGs.  JP  3-0  deseribes  leverage  as  fol¬ 
lows:  “JFCs  gain  deeisive  advantage  over  the  enemy  through  leverage. 
This  leverage  ean  be  aehieved  in  a  variety  of  ways.  Asymmetrieal  aetions 
that  pit  joint  foree  strengths  against  enemy  weaknesses  .  .  .  ean  provide 
deeisive  advantage.  Dimensional  superiority,  isolation  of  the  enemy,  and 
attaek  of  enemy  strategie  [and  operational]  eenters  of  gravity  ean  eon- 
tribute  to  joint  foree  leverage. 

Two  additional  aspeets  related  to  leverage  need  diseussion:  resistanee 
and  balanee.  Offensive  strategy  strives  to  reduee  the  opponent’s  resist¬ 
anee  and  disrupt  his  balanee,  while  defensive  strategy  attempts  to  eon- 
serve  friendly  resistanee  and  maintain  one’s  own  balanee.  Carl  von 
Clausewitz  and  B.  H.  Liddell  Hart  indireetly  illustrate  the  eoneepts  of 
resistanee  and  balanee  in  their  analogies  between  war  and  wrestling.  They 
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both  see  the  opponent’s  power  as  being  made  up  of  physieal  and  psyeho- 
logieal  forees.  They  disagree  over  how  the  opponent  is  to  be  thrown. 
Clausewitz  believes  that  the  stronger  opponent  with  the  greater  power  of 
resistanee  will  prevail;  he  will  triumph  through  strength  of  total  means 
and  will.  Liddell  Hart  also  believes  the  stronger,  more  eoneentrated  foree 
will  win;  but  he  eontends  that  the  way  to  obtain  this  advantage  is  to  upset 
the  opponent’s  equilibrium  first  and  then  throw  him  using  superior  lever¬ 
age.  Implieit  in  these  two  treatments  of  leverage  are  the  dual  ideas  of 
resistanee  and  balanee  and,  by  abstraetion,  the  potential  leverage  that 
ean  be  gained  by  aeting  on  eenters  of  resisting  ability,  resisting  will,  and 
physieal  and  psyehologieal  balanee. 

Thus,  leverage  ean  be  defined  as  seleetive  FA  that  aehieves  dispropor¬ 
tionate  effeets.  Intertwined  with  leverage  are  the  eoneepts  of  timing,  asym¬ 
metry,  COGs  (eritieality  and  vulnerability),  and  eenters  of  resistanee  and 
balanee. 

Direct  and  Indirect  Approaches 

Several  important  faeets  of  operational  art  ean  be  eombined  into  direet 
and  indireet  approaehes  to  FA.  An  outline  of  a  direet  and  indireet 
approaeh  framework  to  FA  is  depieted  in  table  2. 

Table  2 

Direct  and  Indirect  Approaches 


Direct  Approach 

Indirect  Approach 

Contested  positional  advantage 

Creating  positional  advantage 

Attacking  enemy  strength  (COGs)  without  first 
upsetting  balance  or  reducing  functional  resistance 

Attacking  enemy  resistance  by  upsetting  balance 
and  reducing  functional  resistance  in  order  to  first 
create  vulnerability* 

Focus  on  Forces 

Focus  on  Functions’”’ 

Overcome  total  resistance  by  concentrating  on 
enemy  forces 

Overcome  total  resistance  by  concentrating  on 
enemy  functions 

'Joint  Publication  (JP)  3-0,  Doctrine  for  Joint  Operations,  1  February  1995,  111-21. 
"JP  3-0,  111-17. 


The  idea  of  attaeking  enemy  strength  direetly  is  assoeiated  with 
Clausewitz  and  linked  to  his  eoneept  of  overwhelming  resistanee  through 
superior  power.  Traditionally,  appl}dng  foree  on  foree  has  been  envi¬ 
sioned  as  being  symmetrieal — for  example,  land  foree  on  land  foree.  This 
vision  is  being  ehallenged  through  the  eoneept  of  asymmetry,  whieh  seeks 
dissimilar  foree-on-foree  pairings. 

The  alternative  of  first  upsetting  an  adversary’s  balanee  in  order  to  ere- 
ate  vulnerability  (leverage)  by  attaeking  an  enemy’s  funetions  is  related  to 
Liddell  Hart’s  idea  of  the  indireet  approaeh.^®  Funetions  within  the  frame¬ 
work  (see  table  2)  represent  an  adversary’s  war  sustainment  and  war  will. 
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Specific  examples  of  functions  include  command,  control,  and  communi¬ 
cations  (C^),  resupply,  and  air  defense  as  well  as  military  capabilities,  rear 
areas,  military  morale,  and  public  opinion  and  support. 

The  overall  efficacy  of  an  indirect  approach  to  FA  is  closely  related  to  the 
time  required  and  available  for  effects  to  be  generated  and  matured. 
Functional  effects  take  time  to  affect  the  critical  system  functions  they  are 
planned  against.  The  essence  of  an  indirect  approach  is  captured  in  the 
following  extract  from  JP  3-0: 

JFCs  can  focus  on  destroying  and  disrupting  critical  enemy  functions  such  as 
C^,  resupply,  and  air  defense.  Attack  of  an  enemy’s  functions  is  normally 
Intended  to  destroy  enemy  balance,  thereby  creating  vulnerabilities  to  be 
exploited.  Destruction  or  disruption  of  critical  enemy  functions  can  create 
uncertainty,  confusion,  and  even  panic  in  enemy  leadership  and  forces  and 
may  contribute  directly  to  the  collapse  of  enemy  capability  and  will.  The  appro¬ 
priateness  of  functional  attack  as  the  principal  design  concept  frequently  is 
based  on  time  required  and  available  to  cripple  enemy  critical  functions  as  well 
as  the  enemy’s  current  actions  and  likely  response  to  such  attacks. 

System  and  Nodal  Analyses 

Nodal  analysis  is  a  subset  of  system  analysis,  whieh  is  frequently  used 
within  the  military  as  a  means  of  target  assessment.  It  is  a  methodology 
that  deeomposes  an  adversary,  viewed  as  a  system,  into  intereonneeted 
and  related  subsystems  and  target  eomplexes.^® 

System  and  nodal  analyses  are  mental  routines  that  seem  to  make  an 
adversary  eomprehensible  and  seem  to  organize  ehoiees  for  FA.  By  redue- 
ing  an  adversary  to  a  network  of  systems,  one  imposes  a  strueture  that 
allows  the  relative  merit  of  differing  FA  sehemes  to  be  studied. The  pur¬ 
pose  is  to  deeompose  an  adversary’s  eomposite  resistanee  into  exploitable 
forees  and  funetions.  Operational  art  then  eontinues  the  task — identifying 
COGs  in  terms  of  forees,  funetions,  and  potential  avenues  to  affeet  them. 

Target 

The  eurrent  foeus  of  FA  is  targets.  This  study  proposes  shifting  its  foeus 
to  effeets  (the  basis  of  this  shift  is  diseussed  in  detail  in  ehap.  4).  That  is, 
FA  should  foeus  on  destruetion  of  targets  as  a  means  to  aehieving  effeets, 
whieh  are  linked  to  objeetives,  and  not  on  destruetion  of  targets  as  an  end 
in  itself. This  shift  will  essentially  establish  effeets  as  intermediate  objee¬ 
tives  between  targets  and  objeetives  and  should  help  link  the  proeess  (see 
fig.  3). 

Thus  far,  a  target  has  been  deseribed  as  an  objeet,  as  a  means  of  aehiev¬ 
ing  ends  (objeetives  and  effeets),  and  as  part  of  a  greater  ehain  within  the 
FA  proeess.  A  single  target  may  be  suffieient  in  itself  to  be  an  end,  but  this 
is  rare;  more  often  a  target  is  signifieant  beeause  of  its  relationship  to  a 
greater  system. The  term  target  in  this  study  refers  to  the  eomponent 
level  (and  below)  and  to  the  physieal  objeet  identified  for  weapon  impaet 
within  a  given  system. 
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Outcome 


Mechanism 


Effect 


Action 


Target 

effect  -< -  object  - cause  -< —  effect  -  object  -< -  cause 


Figure  3.  Framework  of  the  Force-Application  Process 
Strategies-to-Task  Methodology 

Strategies  to  task  (STT),  a  planning  methodology  developed  by  RAND  for 
the  Air  Foree  in  1989,  was  originally  developed  for  planning  foree  strue- 
ture,  eapabilities,  and  requirements. STT  is  a  planning  proeess  to  link 
national  objeetives  and  strategy  to  operational  eoneepts,  eapabilities,  and 
tasks  in  a  eoherent  and  aeeountable  fashion.  It  is  widely  used  in  Air 
Combat  Command  (ACC)  in  the  Requirements  Direetorate  to  organize  and 
evaluate  requirements. 

Around  1992,  STT  was  adapted  to  FA  planning.  The  methodology  is 
similar  to  STT;  but  instead  of  relating  requirements  to  national  defense 
objeetives,  it  relates  targets  to  national  poliey  objeetives.  Speeifieally,  the 
adapted  framework  logieally  links  a  hierarehy  of  objeetives  to  tasks  and 
tasks  to  targets.  The  objeetives  are  organized  in  a  hierarehieal  order  from 
national  seeurity  objeetives  to  the  eombatant  eommander /joint  foree  eom- 
mander  (JFC)  theater  objeetives,  to  air  tasks  down  to  individual  targets. 
This  linked  and  hierarehieal  nature  of  objeetives  is  eommonly  ealled  a  Z 
diagram,  whieh  deseribes  a  eongruent  linkage  between  objeetives  and 
strategy  at  eaeh  level  of  planning  (fig.  4). 

Contribution.  STT’s  primary  eontribution  is  as  a  planning  tool.  It  forees 
elarifieations  and  deeisions  on  objeetives  at  multiple  levels  of  poliey.  It 
imposes  order  and  strueture  through  the  use  of  objeetives  and  tasks.  By 
following  the  STT  methodology,  one  prioritizes,  sequenees,  eompartments, 
and  monitors  objeetives  and  tasks. 
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Figure  4.  Z  Diagram 


Incompatibility  with  Effects.  By  sorting  objectives,  tasks,  targets,  and 
measures  of  merit  (MOM)  into  bins,  STT  facilitates  a  rational  process  and 
clear  audit  of  objectives,  tasks,  and  targets  for  FA.  However,  it  accom¬ 
plishes  this  at  the  price  of  being  static,  sequential,  and  target  based.  Its 
primary  incompatibility  with  effects  is  that  it  does  not  recognize  them 
within  the  process.  In  reality,  effects  do  not  stay  confined  within  the  STT 
bins;  rather,  their  nature  is  to  cross  over  the  bin  partitions  contributing 
to  multiple  objectives  (see  fig.  5). 
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Figure  5.  Distributed  Effects 


In  short,  STT  modeling  does  not  capture  the  distributed  nature  of 
effects.  This  inability  to  plan  for  and  capture  distributed  effects  and  their 
crossover  contribution  to  multiple  objectives  influences  decisions  con¬ 
cerning  economy  of  effort.  What  is  overlooked  is  the  synergistic  nature  of 
effects  to  compound  and  distribute  influence  throughout  the  breadth  and 
depth  of  an  opponent  as  a  system.  The  STT  methodology  is  a  useful  tool 
to  prioritize  and  organize  objectives,  but  its  use  should  stop  at  the  deter¬ 
mination  of  objectives  and  allow  subsequent  planning  to  focus  on  effects 
as  a  means  to  achieve  objectives.  It  should  be  used  as  a  tool  and  guide  to 
judgment,  not  as  a  replacement  for  judgment. 

Levels  of  War 

The  strategic,  operational,  and  tactical  levels  of  war  are  well  estab¬ 
lished.^^  Most  Department  of  Defense  documents  refer  to  the  definitions 
set  forth  in  JP  1-02,  Department  of  Defense  Dictionary  of  Military  and 
Associated  Terms.  This  section  will  not  challenge  the  established  defini¬ 
tions  but  will  supplement  them  with  a  systems-and-effects-based  per¬ 
spective.  This  study  assumes  a  single  theater  of  war. 

Strategic.  The  strategic  level  of  war  describes  activities  associated  with 
the  theater  of  war  (i.e.,  the  war  as  a  whole).  At  this  level,  the  adversary 
state /entity  is  considered  in  terms  of  a  whole  system  that  is  a  dynamic 
composite  of  the  major  war  functions  of  war  making,  war  sustaining,  and 
war  willingness.  Strategic  effects  contribute  to  reducing  and  unbalancing 
the  enemy’s  overall  political,  military,  and  economic  capacities  as  well  as 
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his  psychological  stability.  Strategic  effects  in  general  require  a  longer  time 
to  manifest  themselves  than  do  effeets  at  the  operational  and  taetleal  levels. 

Operational.  The  operational  level  of  war  deseribes  aetivities  assoeiated 
with  eampaigns  and  major  operations.  At  this  level,  systems  efforts  foeus 
on  the  war -making  funetion  of  the  enemy.  The  prineipal  foeus  at  this  level 
is  on  enemy  forees,  the  enemy’s  eenter  of  hostile  ability.  Operational 
effeets  eontribute  to  redueing  and  unbalaneing  the  enemy’s  eapaeity  to 
eonduet  sueeessful  eampaigns  and  wage  war.  Operational  effeets  usually 
take  less  time  to  be  realized  than  do  strategie  ones  but  are  less  immediate 
than  effeets  at  the  taetieal  level. 

Tactical.  The  taetieal  level  of  war  deseribes  aetivities  assoeiated  with 
battles  and  engagements.  It  is  the  level  of  war  most  direetly  assoeiated  with 
the  enemy’s  war  making.  The  foeus  at  this  level  is  on  individual  units. 
Taetieal  effeets  eontribute  to  redueing  and  unbalaneing  the  enemy’s 
eapaeity  to  eonduet  battles  on  a  relatively  loealized  basis.  The  effeets  are 
immediate  and  of  short  duration.  The  levels  of  war  are  summarized  in  the 
matrix  (see  table  3). 

Caveat.  There  is  a  tension  in  this  study  between  the  need  to  plan  effeets 
using  the  levels-of-war  sehema  and  the  tendeney  of  effeets  to  propagate 
aeross  the  levels  of  war.  This  tension  represents  a  trade-off  between  the 
levels  being  useful  for  organizing  and  seleeting  FA  efforts  and  the  ten¬ 
deney  for  the  effeets  to  transeend  the  levels.  This  is  another  way  of  saying 
that  effeets  have  a  tendeney  to  beeome  distributed  and  exploit  the  inter- 
eonneeted  and  synergistie  nature  that  exists  aeross  the  levels  of  war, 
despite  our  planning  and  eompartmentalization  of  effeets.  This  tension 
will  not  be  resolved  within  this  study. 


Table  3 
Levels  of  War 


Strategic 

Operational 

Tactical 

Scope  and  scale  of 
interest  (JP  3-0) 

Theater;  war  as  a  whole 

Campaign  and  major 
operations 

Battles  and  engage¬ 
ments 

Major  functional  focus 
for  FA 

War  Sustainment  and 

War  Will 

War  Making 

Centers  of  Gravity 

FUNCTIONS— 
infrastructure,  logistics, 
and  will 

FORCES — the  capacity  from  which  a  military  force 
derives  its  freedom  of  action,  physical  strength,  or 
will  to  fight 

Effects  (JP  3-05.5) 

Contribute  to  reducing 
and  unbalancing  the 
enemy’s  overall  political, 
military,  and  economic 
capacities  and  respec¬ 
tive  psychological  stabil¬ 
ity  (hostile  will) 

Contribute  to  reducing 
and  unbalancing  the 
enemy’s  capacity  to 
conduct  successful 
campaigns  and  wage 
war  (hostile  ability) 

Contribute  to  reducing 
and  unbalancing  the 
enemy’s  capacity  to 
conduct  battles  on  a  rel¬ 
atively  localized  basis 

Time  required  for 
effects  to  manifest 

Long  term 

Midterm 

Immediate 

Author’s  Note:  The  lines  separating  the  levels  are  not  meant  as  rigid  boundaries.  Force  applied  at  the  various  lev¬ 
els  potentially  distributes  effects  across  the  levels.  For  an  expanded  version  of  this  matrix  reference,  see  appendix  C. 
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Emerging  Concepts 


Several  new  eoneepts  of  FA  are  being  brought  forward  to  ehallenge  as 
well  as  eomplement  the  existing  terms  and  eoneepts.^®  These  may  allow 
for  a  less  meehanistie  and  proeedural  approaeh  to  FA  by  better  repre¬ 
senting  the  nature  of  operational  art  as  experiential  and  heuristie  in  nature. 
The  new  sense  of  operational  art  suggests  that  military  strategy  and  FA 
are  better  approaehed  as  proeesses  than  as  set  proeedures.  FA  as  a  proeess 
implies  that  FA  planning  should  proeeed  in  a  sueeessive  manner  using  FA 
effeetiveness  assessments  as  prineipal  guides  to  future  aetions. 

Effects 

In  this  study,  effeets  possess  a  dual  nature.  They  are  both  results 
(effeets)  of  ehange  and  at  the  same  time  triggers  (eauses)  for  subsequent 
outeomes  (see  fig.  6).^®  Consider  for  example,  a  regional  air  defense  (AD) 
integrated  operations  eenter  (IOC)  that  is  bombed  and  destroyed  (first-order 
effeet).  Subsequently,  this  destruction  in  turn  causes  all  regional  AD  units 
in  the  network  to  lose  their  air  pietures  and  eentralized  eontrol  (seeond- 
order  effeet).  Due  to  this  regional  AD  degradation  in  eommand  and  eontrol 
(C^),  units  within  the  region  are  foreed  to  aet  autonomously  with  limited 
air  pietures  and  thereby  lose  eeonomies  previously  realized  by  integrating 
their  efforts  (third-order  effeet).  In  short,  FA  eontinues  beyond  its  first- 
order  effeet  (destruetion)  as  it  translates  into  a  eause  of  seeond-order  and 
higher -order  effeets.  Effeets  are  a  bridge  between  objeetives  and  targets 
serving  essentially  as  intermediate  objeetives.  By  developing  desired  effeets, 
FA  planners  ean  better  eoneeptualize  the  linkage  between  objeetives  and 
targets  and  therefore  inerease  the  probability  of  the  eausal  ehain’s  main¬ 
taining  its  eoherenee. 
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Figure  6.  The  Dual  Nature  of  Effects 


Mechanism 

A  eore  eoneept  in  this  study  is  that  of  a  meehanism,  whieh  is  at  onee  a 
theory,  a  belief,  and  a  eoneeptual  linkage  that  eouples  targets  to  effeets, 
to  objeetives,  and  to  ultimate  politieal  outeomes.^^  Essentially,  a  meeha¬ 
nism  is  a  belief  in  a  eause-and-effeet  relationship.^®  It  should  explain  the 
eritieal  why  question  for  the  FA  planner,  providing  the  rationale  for  why 
a  partieular  target-to-effeet  pairing  should  eontribute  towards  fulfilling  the 
objeetlve.®®  A  meehanism  should  answer  the  because  question  in  a  typieal 
FA  eause-and-effeet  sequenee,  as  in  if  we  strike  these  targets  produeing 
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these  effeets,  then  they  will  eontribute  to  fulfilling  these  objeetives 
because  .  .  it  is  a  rationale,  a  logic  of  causality. 

The  eoneept  of  meehanisms  is  not  widely  aeeepted  in  FA  and  is  only 
now  starting  to  emerge  as  part  of  the  overall  operational-art  methodology 
and  lexieon  (at  least  within  airpower  operational  art).‘^°  In  truth,  this  eritieal 
analytieal  step  is  often  overlooked.  What  often  takes  its  plaee  is  a  largely 
tmplieit  belief  in  eertatn  target-effeet  pairings  that  have  evolved  below  a 
threshold  of  awareness  as  eommon  beliefs. Some  of  these  FA  beliefs  are 
investigated  and  made  explieit  in  ehapter  6,  whieh  diseusses  some  eom¬ 
mon  meehanisms. 

A  meehanism,  as  an  embedded  and  mostly  tmplieit  rationale  for  partieu- 
lar  FA  sehemas,  ean  be  written  out  in  long  form  as  a  deelaration.  This  dee- 
laration  for  an  FA  planner  would  read  as  follows:  by  aeting  on  this  target 
(material)  in  this  manner  (weapon  effeet)  we  intend  this  destruetion/damage 
(first-order  effeet).  The  first-order  effeet  will  in  turn  trigger  the  following 
seeond-order  effeets.  The  seeond-order  effeets  wkl  subsequently  influenee 
these  areas,  systems,  and/or  subjeets  and  eontribute  to  the  fulfillment  of 
the  following  objeetives  (ultimately  modifying  politieal  behavior).  We  believe 
in  this  ehatn  of  eause  and  effeet  beeause  of  (1)  history/ doetrine,  (2)  logie 
and  analysis,  (3)  intuition,  (4)  faith,  or  (5)  h3q)othesis. 

Implieit  within  FA  viewed  in  the  broadest  terms  is  the  idea  of  modifying 
material  in  order  to  modify  behavior.  The  target  deseribes  the  material 
objeet,  and  the  effeet  deseribes  the  first-order  resultants  of  the  target 
modifieation.  The  effeets  then  in  their  dual  nature  beeome  subsequent 
triggers  (eauses,  seeond-order  effeets)  that  modify  behavior.  The  key  ques¬ 
tion  is  whose  or  what  behavior  do  they  modify?  This  study  asserts,  as 
depieted  in  figure  7,  that  a  mechanism  as  an  object  eontains  three  general 
eategories  for  behavioral  modtfieation.  Seeond-order  effeets  ean  aet  on  and 


Implicit  and  embedded  objects  of  second-order  effects 


Figure  7.  Object  Categories  Embedded  in  a  Mechanism 
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influence  the  military,  political,  economic,  or  social  (MPES)  areas;'^^  the 
government,  the  military,  or  the  people  or  the  targeted  system  (intra- 
systemic)  or  a  connected  system  (exosystemic).'^®  This  is  not  to  preclude  a 
mechanism  from  acting  on  any  combination  of  these  objects.  Indeed,  this 
is  a  large  part  of  the  uncertainty  involved  with  predicting  second-order 
and  higher -order  effects;  one  cannot  be  certain  of  the  exact  nature  of  the 
influence.  However,  given  reasonable  assumptions  of  cause  and  effect  and 
knowledge  of  the  target,  one  can  develop  and  achieve  intended  second- 
order  effects. 

Tight  and  Loose  Coupling 

These  terms  pertain  to  expectations  and  planning  related  to  system 
effects.  Assessment  of  tight  and  loose  coupling  examines  a  node’s  func¬ 
tional  relationships  within  the  system  it  is  part  of  and  its  function  in  rela¬ 
tion  to  other  connected  systems.'^® 

Tight  and  loose  coupling  describes  connectivity  within  a  system  and/or 
its  connectivity  to  other  systems.  It  attempts  to  describe  relationships 
within  a  system  or  between  systems  in  terms  of  dependent  behavior,  slack 
(excess  or  compensating  capacity),  time  criticality,  and  vulnerability  to 
outside  disturbance  (effects)  (see  table  4). These  connective  relationships 
are  important  considerations  for  the  FA  planner  because  they  are  a  criti¬ 
cal  part  of  the  overall  analysis  to  determine  the  most  effective  way  to  affect 
a  given  system  or  systems.  By  understanding  the  internal  and  connective 
relationships  within  given  systems  of  interest,  an  FA  planner  can  achieve 
disproportionate  functional  effects  (leverage). 


Table  4 

Tight  and  Loose  Coupling 


Tight  Coupling 

Aspect 

Loose  Coupling 

Strong  dependencies 

Dependent  relationship 

Relative  independence 

Little  give  or  slack 

Capacity 

Give  and  slack  exist 

Time  critical 

Time 

Not  time  critical 

Disturbances  propagate 

Effects  vulnerability 

Relative  independence  from  disturbances 

Systems  that  are  tightly  coupled  have  a  greater  potential  to  be  affected  by 
disruptive  influences;  therefore,  they  are  of  special  interest  to  FA  planners.'^® 
Tightly  coupled  systems  are  more  critical  than  loosely  coupled  systems 
because  they  depend  (internally  or  externally)  on  input  and  control  to 
sustain  and  regulate  them.  Examples  of  such  dependency  include  fuel 
(input)  for  electrical  generators  and  transmitted  commands  (control)  via  a 
communications  network  for  electrical  systems. 

Nodal  analysis  assesses  system  criticality  by  identifying  critical  nodes. 
Assessment  of  tight  and  loose  coupling  complements  nodal  analysis  by 
further  qualifying  a  system’s  criticality  and  vulnerability.  Vulnerability 
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can  be  qualified  in  the  sense  that  in  a  tightly  eoupled  system,  there  is  a 
redueed  eapaeity  for  the  system  to  be  able  to  self-eompensate  (reeuper- 
ability).  Moreover,  tight  eoupling  implies  there  is  little  or  no  slaek  for  eom- 
pensation  (work-arounds),  and  that  disturbanees  will  immediately  propa¬ 
gate  throughout  the  system — and  potentially  outside  of  it. 

Complexity  Theory  and  Newtonian  Physics 

Military  theorists  have  always  been  interested  in  what  the  seienees  ean 
offer  for  insight  into  natural  laws  and  ways  to  order  phenomena. This 
interest  exists  beeause  war  is  a  natural  phenomenon,  and  insights  into 
natural  laws  may  also  offer  potential  insight  into  the  nature  of  war. 
Newtonian  physies  has  been  the  primary  foundation  for  eenturies  of  military 
thought.  The  primary  tools  that  Newtonian  physies  offers  are  reduetlonism 
and  linearity. However,  these  notions  of  simple  reduetlonism  and  pre- 
dietive  linearity  are  inereasingly  being  ehallenged  as  poorly  fitted  to  war. 

Newtonian  Paradigm.  The  eornerstone  of  the  Newtonian  paradigm  is 
linearity,  whieh,  with  its  properties  of  proportionality  and  superposition 
(where  the  whole  is  equal  to  the  sum  of  the  parts),  provides  for  pre- 
dietability.^2  This  predietive  ability  is  possible  with  linearity  beeause,  in 
prineiple,  effeets  are  ealeulable  from  their  underlying  eauses.^^  A  logieal 
eonsequenee  of  the  assumed  ability  to  prediet  future  outeomes,  given  suf- 
fieient  information  on  the  eauses,  is  the  desire  for  more  perfeet  informa¬ 
tion.  Despite  this  predietive  ability,  perfeet  information  is  diffieult  to  eome 
by,  and  outeomes  in  war  are  frequently  unantieipated. 

An  additional  eonsequenee  of  linear  thinking  about  war  is  reduetlonism.  A 
reduetionist  approaeh  divides  a  given  whole  into  smaller  parts  then  solves 
the  parts  individually,  by  adding  the  parts  baek  together  in  the  end  to 
form  a  whole  solution.  This  approaeh  itself  is  not  flawed.  It  is  a  logieal 
extension  of  superposition  and  additivity,  where  the  whole  is  assumed  to 
be  the  sum  of  its  parts. However,  the  eonsequenees  of  this  method  are 
oversimplifieation  and  a  tendeney  to  fragment  analysis  efforts  into  indi¬ 
vidual  pieees;  what  is  lost  is  a  holistie  analysis  that  deliberately  eonsiders 
the  enemy  as  a  eomplex  whole. 

Complexity  Theory.  Complexity  theory  is  an  emerging  paradigm  that 
holds  promise  as  a  new  framework  for  understanding  warfare.  It  seems  to 
have  a  greater  eapaeity  to  aeeount  for  the  interaetive  and  nonlinear  phe¬ 
nomena  of  warfare  than  does  the  existing  Newtonian  framework.  Speeiiieally, 
eomplexlty  theory  holds  that  opponents  in  warfare  are  interaetive  and 
eontinually  evolving;  therefore,  it  antieipates  that  outeomes  are  more 
dynamie  and  less  eertain  than  a  more  linear  view  would  assume. 

The  eornerstone  of  eomplexlty  theory  is  nonlinearity.  In  this  framework, 
effects  need  no  longer  be  proportionate  to  causes;  although  this  frustrates 
prediction,  it  more  closely  fits  experience.  Additionally,  nonlinearity  allows 
for  the  possibility  of  synergistie  eonsequenees  where  the  whole  may  be 
greater  than  the  sum  of  the  parts. 
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Linear  Systems  and  Nonlinear  Systems 

Increased  awareness  of  eause-and-effeet  relationships  is  an  important  aid 
to  understanding  dynamie  interaetions  in  war.  Linearity  and  nonlinearity 
offer  two  different  elasses  of  eause-and-effeet  relationships.  Their  differing 
viewpoints  on  system  interaetions  and  proportionality  are  important  to 
understanding  and  developing  an  effeets-based  approaeh  to  FA  (see  table 
5).  For  an  expanded  matrix  and  explanation  on  linear  and  nonlinear  sys¬ 
tems,  see  appendix  D. 


Table  5 

Linear  and  Nonlinear  Systems 


Linear 

Nontinear 

Defining  Characteristics 

A  system  is  linear  if  it  meets  two  simple 
conditions 

A  system  is  nonlinear  if  it  does  not  display  the  condi¬ 
tions  of  linearity 

First  Condition:  Proportionality — changes  in 
system  output  are  proportional  to  changes  in 
system  input 

Disobeys  proportionality:  changes  in  system  output  are 
erratic,  exhibiting  disproportionately  large  or  small  out¬ 
puts 

Second  Condition:  Additivity  or  Superposition — 
the  whole  is  equal  to  the  sum  of  its  parts 

May  involve  synergistic  interactions  in  which  the  whole 
is  not  equal  to  the  sum  of  the  parts 

Systems  and  Effects 

Views  systems  in  isolation 

Views  systems  as  being  interconnected  and  inter¬ 
active,  both  internally  and  externally 

Effects  are  isolated  within  a  given  system  acted 
upon 

Allows  for  effects  to  cross  over  systems  and  act  simul¬ 
taneously  upon  multiple  systems 

Effects  are  in  proportion  to  their  causes 

Effects  can  be  disproportionate  to  their  causes 

Effects  are  largely  sequential 

Allows  for  effects  to  occur  in  parallel 

Linear  Systems.  A  system  is  linear  if  it  meets  two  simple  eonditions. 
The  first  is  proportionality,  where  ehanges  in  system  output  are  propor¬ 
tional  to  ehanges  in  system  input.®®  The  seeond  eondition  is  additivity  or 
superposition,  where  the  whole  is  equal  to  the  sum  of  its  parts. 

Nonlinear  Systems.  A  system  is  nonlinear  if  it  does  not  display  the  eon¬ 
ditions  of  linearity.  A  nonlinear  system  generally  disobeys  proportionality, 
where  ehanges  in  system  output  are  erratie,  exhibiting  disproportionately 
large  or  small  outputs.  Additionally,  nonlinearity  may  involve  synergistie 
interaetions,  in  whieh  the  whole  is  not  equal  to  the  sum  of  its  parts.®® 
Implications  for  Systems-and-Effects-Based  FA.  Linear  eoneepts  tend 
to  view  systems  as  aeting  in  isolation.®®  This  means  that  effeets  are  not 
reeognized  as  having  any  influenee  or  distributed  effeet  outside  the  sys¬ 
tem.  Additionally,  these  intrasystem  effeets  are  assumed  to  be  proportional 
to  their  eauses  and  to  oeeur  sequentially  within  the  system.  STT,  with  its 
eompartmentalization  of  objeetives  and  targets,  is  an  example  of  a  linear 
framework  and  effeets  presumed  to  oeeur  in  isolation. 
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Nonlinearity,  on  the  other  hand,  views  systems  as  being  intereonneeted 
and  interaetive  both  internally  and  externally.  While  this  is  more  eomplex 
than  linear  eoneepts,  it  allows  for  a  far  rieher  eontext  and  potential  for  effeets 
to  propagate  within  and  outside  a  system.  Indeed,  this  is  a  hallmark  of  non¬ 
linear  effeets:  these  effeets  eross  over  systems  and  aet  simultaneously  upon 
multiple  systems.®^  Moreover,  nonlinearity  allows  for  effeets  to  be  dispropor¬ 
tionate  to  their  eauses,  whleh  offers  the  potential  for  FA  leverage  within  and 
aeross  systems.  Finally,  beeause  systems  are  intereonneeted  and  interaetive, 
nonlinearity  provides  for  effeets  to  oeeur  in  parallel. 

By  reeognizing  that  systems  ean  exhibit  both  linear  and  nonlinear  prop¬ 
erties,  an  FA  planner  gains  a  better  viewpoint  for  developing  effeetive  FA. 
This  viewpoint  provides  an  understanding  that  effeets  from  a  given  FA  ver¬ 
sus  a  system  ean  be  proportional  as  well  as  disproportionately  small  or 
large.  Additionally,  FA  effeets  ean  be  isolated  within  a  system  or  distrib¬ 
uted  outside  the  system,  depending  on  the  eoupling  of  the  system  and  its 
eonneetivity. 

The  real  potential  for  an  effeets-based  approaeh  to  FA  is  the  aeknowl- 
edgment  that  a  great  deal  of  warfare  is  nonlinear.  Indeed,  we  find  that 
results  in  war  quite  often  oeeur  out  of  proportion  to  aetions.  What  has 
been  missing  in  a  eoneeptual  framework  for  FA  and  effeets  is  the  holistie 
viewpoint  that  embraees  the  properties  of  eomplexity,  interaetivity,  and 
eonneetivity  within  systems.  Essentially,  eomplexity  theory  provides  the 
potential  to  begin  to  examine  nonlinear  effeets.  Speeifieally,  the  theory  ean 
aid  examination  of  those  seeond-order  and  higher-order  effeets  that  result 
from  eomplex  interaetions  and  system  eonneetivities.  This  exploration 
into  nonlinear  effeets  promises  to  improve  our  understanding  of  meeha- 
nisms  for  FA.  If  we  ean  aehieve  a  deeper  understanding  of  the  eausal  rela¬ 
tionships  and  behavior  within  and  between  systems,  we  should  be  able  to 
design  FA  strategies  to  aehieve  our  ultimate  outeomes  more  effieiently  and 
effeetively  than  we  eould  without  sueh  understanding. 

Summary 

One  should  not  throw  out  the  Newtonian  paradigm  altogether  but  sup¬ 
plement  it  and  begin  to  look  for  opportunities  to  transition  in  outlook 
when  and  where  appropriate.  The  Newtonian  framework  and  the  emerg¬ 
ing  eomplexity  framework  are  not  mutually  exelusive.  Some  eause-and- 
effeet  relationships  are  linear.  For  example,  destruetion  and  damage  are 
usually  proportionate  to  warhead  size  and  aeeuraey.  What  eomplexity  the¬ 
ory  really  provides  is  a  greater  sense  of  the  dynamies  of  warfare.  Indeed, 
by  neeessity  one  must  reduee  the  whole  of  warfare,  and  reduetionism  pro¬ 
vides  a  methodology  to  aeeomplish  this  deeomposition  and  simplifieation. 
However,  given  that  a  eertain  amount  of  reduetionism  is  unavoidable  in 
warfare,  one  should  appreeiate  its  pitfalls  and  balanee  it  with  a  holistie 
approaeh. 
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Notes 


1.  Joint  Publication  (JP)  3-0,  Doctrine  for  Joint  Operations,  1  February  1995.  A  broad 
and  comprehensive  treatment  of  operational  art  Is  provided  In  chap.  3,  “Planning  Joint 
Operations,”  sec.  5,  “Operational  Art,”  111-9-23. 

2.  Army  Field  Manual  (FM)  100-5,  Operations,  June  1993,  6-2.  In  shorthand,  this  def¬ 
inition  can  now  read  as  follows:  operational  art  consists  of  the  ways  to  link  ends  and 
means  together  coherently  to  obtain  the  desired  political  outcomes.  And  by  further 
abstraction:  op  art  consists  of  the  manner  In  which  objectives  are  coherently  linked  to 
effects  to  fulfill  desired  political  outcomes. 

3.  JP  3-0,  xl  and  111-20. 

4.  Steven  Metz  and  Lt  Col  Frederick  M.  Downey,  US  Army,  “Centers  of  Gravity  and 
Strategic  Planning,”  Military  Review  68,  no.  4  (April  1988):  25-26.  Although  the  work  Is 
dated  (1988)  and  draws  Its  analysis  from  the  1986  edition  of  FM  100-5,  I  find  It  Insightful. 

5.  JP  3-0,  xl. 

6.  Ibid.,  III-20-21.  What  JP  3-0  Is  trying  to  convey  Is  that  a  direct  attack  on  an  enemy’s 
forces  may  not  be  possible  due  to  their  strong  defenses:  therefore,  an  Indirect  attack  to 
weaken  their  strength  may  be  warranted.  I  have  taken  this  Idea  and  broadened  It  consid¬ 
erably  to  an  Interpretation  of  relating  a  direct  approach  to  military  forces  and  an  Indirect 
approach  to  other  than  mllltaiy  forces. 

7.  Robert  Pape,  Bombing  to  Win:  Air  Power  and  Coercion  in  War  (Ithaca,  N.Y.:  Cornell 
University  Press,  1996).  Indeed,  this  Is  the  central  thesis  of  his  book — the  Idea  that  the 
only  real  objective  (COG)  should  be  the  enemy’s  military  forces  (his  denial  strategy).  Pape’s 
argument  holds  that  there  Is  little  or  no  merit  In  attacks  against  war  sustainment  or  war 
wtU.  This  study  argues  Indirectly  that  Pape  excludes  the  possibility  that  attacks  at  multiple 
levels  of  war  and  multiple  COGs  are  synergistic.  Perhaps  It  Is  not  an  either-or  proposition 
to.  In  his  terminology,  adopt  either  a  strategy  of  denial,  punishment,  or  decapitation,  but 
rather,  a  both-and  proposition,  combining  and  sequencing  strategies  dynamically  to  fit  the 
situation.  In  essence,  effects  are  cumulative,  Interactive,  and  synergistic  across  the  levels 
of  war. 

8.  It  Increases  because  Interconnectlvlty  and  Interaction  Increase  both  In  absolute 
numbers  and  frequency  when  moving  from  the  tactical  to  the  strategic  level.  Because  of 
this  Increase  In  complexity  and  relationships,  the  linear  propositions  of  proportionality 
and  additivity  decline.  Hence  the  operational  and  strategic  levels  of  war  exhibit  a  more 
nonlinear  character. 

9.  It  Is  somewhat  contentious  whether  there  Is  just  one  true  COG  or  alternatively  mul¬ 
tiple  COGs.  Carl  von  Clausewltz,  On  War,  ed.  and  trans.  Michael  Howard  and  Peter  Paret 
(Princeton,  N.J.:  Princeton  University  Press,  1976);  and  Naval  Doctrine  Publication  1, 
Naval  Warfare,  28  March  1994,  35,  hold  that  there,  like  the  “Highlander,”  can  be  but  one. 
Alternatively,  JP  3-0,  Doctrine  for  Joint  Operations,  10  September  2001  (111-20)  and  Air 
Force  Doctrine  Document  (AFDD)  1,  Air  Force  Basic  Doctrine  (24,  51),  discuss  multiple 
COGs. 

10.  JP  3-0,  111-20. 

11.  John  A.  Warden  III,  The  Air  Campaign:  Planning  for  Combat  (Washington,  D.C.: 
Pergamon-Brassey’s,  1989),  37,  45,  47,  and  54;  JP  3-05.5,  Joint  Special  Operations 
Targeting  and  Mission  Planning  Procedures,  10  August  1993,  II-3-11;  and  JP  1-02,  106, 
107,  and  464. 

12.  It  Is  Important  to  keep  In  mind  that  there  Is  a  constant  duality  to  basic  mllltaiy 
strategy  and  force  application,  where  duality  is  what  one  can  do  to  affect  the  opponent  to 
exploit  his  weaknesses  and  what  one  can  do  to  protect  one’s  own  weaknesses — essentially, 
to  assess  and  act  on  the  opponent  and  to  assess  and  protect  oneself  In  the  Interest  of 
scope  and  time  In  this  study,  the  focus  Is  on  assessing  and  acting  on  the  opponent;  how¬ 
ever,  the  reader  would  do  well  to  remember  that  strategy  Is  a  two-way  street. 

13.  JP  3-05.5  defines  criticality  In  part  as  follows:  “A  target  Is  critical  when  Its  destruc¬ 
tion  or  damage  would  significantly  Impair  an  enemy’s  political,  economic,  or  mllitaiy  opera- 
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tlons”  (II-8).  This  can  be  supplemented  with  an  additional  operation.  When  analyzing  FA 
effects,  the  Joint  Warfare  Analysis  Center  assesses  them  In  terms  of  national  value  related 
to  four  areas:  military,  political,  economic,  and  social. 

14.  The  ability  to  affect  a  system  Is  In  turn  dependent  on  the  action  being  within 
bounds  and  sanctioned.  Within  bounds  refers  to  within  the  geographic  combatant  com¬ 
mander’s  area  of  responsibility  (AOR),  and  sanctioned  refers  to  meeting  the  restraints  and 
constraints  guidance  directed  by  the  president  and  secretary  of  defense. 

15.  For  example,  an  enemy’s  fielded  forces,  as  a  system,  generate  a  high  degree  of  Iden¬ 
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Chapter  3 


Systems  Approach 


Target  system  analysis  is  a  systematic  approach  to  determine  enemy  vulnerabili¬ 
ties  and  weaknesses  to  be  exploited.  It  determines  what  effects  will  be  achieved 
against  target  systems  and  their  activities.  A  target  analysis  must  review  the  sys¬ 
tems  and  their  interactions  between  components  and  elements  of  a  target  system 
to  determine  how  the  system  works  and,  subsequently,  how  to  attack  that  sys¬ 
tem  so  it  becomes  inoperable. 

— Joint  Publication  3-05.5 
Joint  Special  Operations  Targeting  and 
Mission  Planning  Procedures 

Systems  analysis  is  a  popular  scientific  methodology.  The  science  is 
reflected  in  the  rigor  and  systematic  approach  taken  to  decomposing  a 
given  system  into  subsystems,  components,  and  elements. 

This  chapter  examines  how  past  airpower  theorists  have  thought  of  the 
enemy  in  terms  of  systems.  The  mechanisms  that  the  theorists  developed 
linking  their  systems  to  defeating  the  enemy  are  also  assessed.  Study  of 
their  theories  reveals  that  a  systems  approach  as  a  targeting  methodology 
is  not  new  to  present-day  strategists  or  FA  planners.  Additionally,  the  sys¬ 
tems  selected  by  theorists  for  defeating  an  opponent  are  interpreted  in 
terms  of  forces  and  functions.  This  classification  of  systems  into  forces  or 
functions  is  a  basic  facet  of  operational  art  and  a  basic  choice  of  FA  plan¬ 
ners  for  defeating  the  enemy.  ^  By  examining  the  rationales  used  by  past 
theorists  to  support  their  choices  between  attacking  either  forces  or  func¬ 
tions,  FA  planners  should  be  better  prepared  to  make  their  own  choices. 

Systems  analysis  has  become  so  accepted  as  an  approach  to  FA  that  it 
is  institutionalized  today  in  the  Joint  Warfare  Analysis  Center  (JWAC).  The 
systems  that  JWAC  specializes  in  analyzing  are  outlined,  and  a  basic  dis¬ 
tinction  is  made  between  material  analysis  and  nonmaterial  or  behavioral 
analysis. 

Because  of  the  traditional  interest  in  infrastructure  and  economic  sys¬ 
tems  as  targets  for  strategic  attack,  the  ideas  of  Olson  on  the  resilience  of 
economies  are  of  special  interest  to  FA  planners.  The  last  section  of  this 
chapter  outlines  what  is  meant  within  this  study  by  a  systems  approach. 
Finally,  an  effects-based  framework  is  developed  as  a  supplement  to  a 
systems-based  approach  for  relating  FA  to  objectives. 

Airpower,  History,  and  Systems  Thinking 

Virtually  from  the  beginning,  airpower  theorists  have  sought  ways  to 
influence  adversaries  in  ways  other  than  by  directly  attacking  their  armed 
forces.  This  desire  has  been  maintained  by  a  faith  that  directly  attacking 
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an  enemy’s  forees  is  uneeonomieal  in  blood  and  treasure.  This  faith  is 
founded  on  a  belief  that  armies  are  dispersed,  eommitted,  well  defended, 
and  require  great  effort  and  eost  to  affeet.  This  eonvietion — eoupled  to  air- 
power’s  greatly  expanded  operational  reaeh — led  to  the  pursuit  of  new  tar¬ 
geting  strategies  to  affeet  an  adversary  as  a  whole.  This  pursuit  shifted  the 
foeus  from  a  direet  attaek  of  enemy  forees  to  an  indireet  approaeh  foeused 
on  funetions.  The  perspeetive  of  eonsidering  the  adversary  as  a  whole  led 
to  systems  thinking  and  the  subsequent  need  to  reduee  the  opponent  into 
eomprehensible  and  related  parts. 

Giulio  Douhet 

Douhet,  who  formulated  the  first  major  theory  of  airpower,  saw  the 
potential  of  airpower  to  avoid  warfare  in  the  trenehes  and  to  attaek  the 
enemy  in-depth.  Douhet’s  systems  thinking  was  elear  in  his  approaeh  to 
targeting  an  adversary.  His  eoneept  addressed  forees  and  funetions  of  an 
opponent.  His  strategy  to  neutralize  forees  was  to  attaek  the  transporta¬ 
tion  and  supply  of  an  army;  attaek  the  forees,  supplies,  and  fuels  of  the 
navy;  and  attaek  the  airfields  of  an  air  foree.^  However,  his  overarehing 
meehanism  for  the  defeat  of  an  adversary  was  based  on  the  moral  vul¬ 
nerability  of  eivilian  populations.  The  key  linkage  in  Douhet’s  theory  was 
that  by  bombing  eivilian  population  eenters,  one  eould  break  the  material 
and  moral  resistanee  of  the  adversary  and  shatter  his  national  resolve.^ 

William  “BiUy”  Mitchell 

Mitehell,  a  eontemporary  of  Douhet,  shared  several  similarities  in  view¬ 
point.  Both  Douhet  and  Mitehell  eoneeived  future  war  as  being  total,  and 
both  rejeeted  the  distinetion  between  eivilians  and  eombatants.'^  This 
similarity  in  thought  led  Mitehell  to  seleet  some  systems  and  rationales 
similar  to  those  of  Douhet. 

Mitehell’s  targeting  strategies  and  underlying  meehanisms,  however, 
ehanged  over  time.  What  Mitehell  did  not  ehange  were  the  systems  he 
eonsidered  vital,  whieh  ineluded  forees,  transportation,  industry,  and 
will.^  In  the  1920s  Mitehell  foeused  on  forees  as  the  primary  avenue  to 
influenee  the  war,  with  a  lesser  emphasis  on  transportation,  industry,  and 
the  will  of  the  people.  Perhaps  influeneed  by  Douhet,  in  the  1930s  his 
foeus  ehanged,  shifting  to  the  will  of  the  people  as  the  primary  meehanism 
to  vietory.  His  last  targeting  strategy  appeared  in  1933  when  he  antiei- 
pated  the  Air  Corps  Taetieal  Sehool  (ACTS)  by  ehanging  his  primary  meeh¬ 
anism  for  influeneing  the  opponent  to  targeting  industry.® 

J.  C.  Slessor 

Slessor  was  a  British  Royal  Air  Foree  offieer  who  is  best  known  for  Air 
Power  and  Armies,  whieh  he  wrote  in  1936.  Slessor’s  diseussion  of  intel- 
ligenee  and  effeets  makes  a  signifieant  eontribution  to  systems  analysis 
and  effeets-based  thinking  for  FA.  He  reeognized  that  detailed  intelligenee 
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and  analysis  would  be  required  to  identify  vital  eenters  and  deeisive  points 
for  aerial  attaek:  ‘The  method  of  attaek  on  produetion  .  .  .  demands  a 
detailed  and  expert  knowledge  of  the  enemy’s  industrial  system,  of  the 
eommunieations  linking  the  different  parts  of  that  system,  and  of  the 
installations  supplying  it  with  power  and  light.”^  “Detailed  intelligenee 
about  the  enemy  must  be  supplemented  by  expert  technical  advice  from 
representatives  of  our  own  supply  and  transport  serviees”  (emphasis  in 
original).®  Slessor  repeatedly  states  throughout  his  work  that  effeetive  FA 
does  not  equal  material  destruetion,  whieh  may  well  be  a  eomponent  of 
the  overall  effeet,  but  Slessor  emphasized  that  the  funetional  effeet  was 
the  outeome  sought:  “This  then  is  the  object  of  attaek  on  produetion,  the 
disloeation  and  restrietion  of  output  from  war  industry,  not  primarily  the 
material  destruetion  of  plant  and  stoeks”  (emphasis  in  original).® 

Although  Slessor  embraeed  airpower  as  being  potentially  deeisive  at  all 
three  levels  of  war,  he  foeused  on  airpower  and  enemy  armies  at  the 
operational  level.  His  meehanism  for  defeating  an  army  eonsisted  of  two 
alternatives,  whieh  were  “not  neeessarily  mutually  exelusive”:  first,  to 
defeat  the  aetual  forees  of  the  army;  and  seeond,  to  disrupt  its  eritieal 
supply  funetion  (interdietion).  Here  again,  Slessor  argued  that  a  foree 
need  not  be  defeated  in  detail  if  its  fighting  effieieney  ean  be  erippled  by 
other  means.  The  other  means  Slessor  proposed  were  strategie  interdie¬ 
tion  of  war  produetion  and  operational  interdietion  of  war  supplies.  He 
reasoned  that  if  the  army  is  fighting,  then  direet  attaeks  are  more  effee¬ 
tive;  and  if  it  is  at  rest,  indireet  attaeks  on  fighting  effieieney  might  be 
more  effeetive.  However,  Slessor  did  not  trap  himself  with  exelusive  lan¬ 
guage  and  did  not  preelude  the  possibility  of  both  alternatives  being 
applied  simultaneously. 

Air  Corps  Tactical  School 

In  the  1930s  the  United  States  Army  ACTS  eontinued  in  the  tradition  of 
Douhet  and  Mitehell  to  argue  that  airpower  was  inherently  offensive  and 
strategie.  It  held  that  airpower  eould  be  deeisive  by  attaeking  an  adversary 
indireetly  through  its  eeonomy.^^ 

ACTS  developed  a  unique  framework  for  targeting  the  enemy  as  a  sys¬ 
tem  that  was  based  on  the  enemy’s  national  eeonomie  strueture,  known 
as  the  “industrial  web  theory.” The  web  eonsisted  of  the  vital  industries 
that  make  up  a  highly  industrialized  nation.  Eaeh  strand  of  the  web  eor- 
responded  to  an  industry  and  its  assoeiated  raw  materials,  plant  maehin- 
ery,  power  supplies,  and  workforee.  An  individual  web  eonsisted  of  several 
strands  of  a  related  industry:  “Various  eombinations  of  webs,  plus  the 
threads  whieh  tied  the  urban  worker  to  his  sourees  of  food,  elothing,  and 
utilities,  formed  what  was  ealled  industrial  fabrie.”^®  Additionally,  ACTS 
ehanged  the  overall  intent  of  the  attaeks  on  the  eeonomy  from  material 
destruetion  to  funetional  disorganization  and  disloeation. 

William  C.  Sherman — ^while  not  a  member  of  the  ACTS  faeulty — presaged 
and  influ eneed  the  thinking  of  ACTS  with  his  book.  Air  Warfare,  published 
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in  1926.  Sherman  introduced  nodal-type  analysis  as  a  refinement  to  the 
systems  approach:  “Industry  consists  rather  of  a  complex  system  of  inter¬ 
locking  factories,  each  of  which  makes  only  its  allotted  part  of  the  whole. 
This  is  an  era  of  specialization.  Accordingly,  in  the  majority  of  industries, 
it  is  necessary  to  destroy  certain  elements  of  the  industry  only,  in  order  to 
cripple  the  whole.  These  elements  may  be  called  the  key  plants.  These  will 
be  carefully  determined,  usually  before  the  outbreak  of  war”  (emphasis 
added). As  with  Slessor,  ACTS  acknowledged  that  “gathering  complete 
information  concerning  targets  was  ‘a  study  for  the  economist,  statistician 
or  technical  expert,  rather  than  the  soldier.’ 

ACTS  had  as  its  mechanism  the  destruction  of  the  enemy’s  will  to  resist, 
which  was  directly  linked  to  the  collapse  of  the  enemy’s  economy  and  indi¬ 
rectly  linked  to  the  reduction  of  its  military  capability.  ACTS  reasoned  that 
by  identifying  and  disabling  a  vital  common  function  within  the  economy 
shared  by  both  the  armed  forces  and  the  civil  population,  such  as  electrical 
power,  the  capacity  of  the  country  to  sustain  itself  would  be  critically 
weakened  and  the  collective  will  to  resist  would  collapse. 

John  A.  Warden  III 

Warden,  a  retired  Air  Force  colonel,  wrote  The  Air  Campaign  in  1989. 
Like  Douhet,  Mitchell,  and  ACTS,  Warden  views  airpower  as  potentially 
decisive.  In  Warden’s  theory,  airpower’s  strategic  influence  is  best  exer¬ 
cised  through  indirect  attacks  against  the  enemy  as  a  whole  system.  His 
primary  mechanism  is  “strategic  paralysis,”  which  he  argues  is  induced 
by  disrupting  the  leadership  and  command  functions  of  an  enemy  state. 

Warden’s  targeting  strategy  built  upon  the  idea  of  critical  system  lever¬ 
age  and  refined  targeting  for  functional  effects  established  by  ACTS’s 
industrial  web  theory.^®  Warden’s  construct  views  an  enemy  as  a  whole 
that  can  be  grouped  into  five  concentric  subsystems:  a  fighting  mecha¬ 
nism,  population,  infrastructure,  organic  essentials,  and  leadership. 
The  greatest  leverage  within  this  overall  system  is  derived  by  attacking 
from  inside  out,  at  the  innermost  ring  (leadership),  rather  than  attacking 
the  outermost  ring  (fielded  military  forces).  In  this  sense.  Warden  shares 
Douhet’s  notion  of  avoiding  an  enemy’s  fielded  forces. 

Using  Warden’s  airpower  strategy,  one  would  expect  the  following 
rationale:  defeat  hostile  will  and  ability  (the  objective)  by  inducing  strate¬ 
gic  paralysis  and  economic  collapse  (the  mechanism),  caused  by  isolating 
leadership  and  disrupting  infrastructure  and  organic  essentials  (effects), 
which  are  in  turn  caused  by  attacking  command,  control,  and  communi¬ 
cation,  and  selected  industries  and  utilities  (targets). In  this  sense. 
Warden’s  mechanism  is  similar  to  that  of  ACTS  (economic  stress  leading 
to  the  enemy’s  capacity  for  resistance  to  collapse)  with  his  addition  of 
stressing  the  role  of  leadership  and  command  functions. 
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Summary 

A  summary  of  the  airpower  theorists  in  a  matrix  format  is  shown  in 
appendix  E.  The  theorists  all  attempted  to  answer  the  question  “Where  is 
it  best  to  affeet  the  enemy  in  order  to  aehieve  the  greatest  effeet?”  In 
answering  this  question,  one  should  evaluate  the  merit  of  greatest  effeet 
in  terms  of  its  influenee  and  linkage  to  objeetives,  COGs,  leverages,  and 
overall  eeonomy  of  effort.  Most  of  the  theorists  ehose  an  indireet  approaeh 
to  FA.  Their  efforts  were  weighted  towards  funetional  effeets  (seeond  and 
third  order)  rather  than  destruetion  (first  order).  Although  the  key  system 
eaeh  advoeated  attaeking  varied,  the  targeting  methodology  eaeh  used  to 
arrive  at  that  deeision  required  a  systems  approaeh. 

These  theories  have  some  universal  shortfalls  that  are  an  outeome  of 
the  inherent  eomplexity,  uneertainty,  and  unpredietable  nature  of  war¬ 
fare.  They  tended  to  overestimate  airpower’s  ability  to  aetually  destroy  a 
given  target  and  the  funetional  effeets  of  the  physieal  destruetion. 
Additionally,  most  theorists  underestimated  the  will  of  the  people  to 
resist,  the  resilienee  of  eeonomies,  and  the  time  required  for  funetional 
effeets  to  mature. Eaeh  strategie  theory  also  assumed  that  an  adversary 
would  possess  an  infrastrueture  and  eeonomy  that  was  eritieal  to  the 
state’s  funetioning  as  well  as  vulnerable  to  attaek. 

Two  broad  FA  themes  are  diseernible  among  the  theorists.  The  first  is 
the  emphasis  on  redueing  war  will  and  sustainment  by  disabling  eritieal 
funetions  sueh  as  C^,  eeonomie  output  (power  and  fuels),  or  infrastrue¬ 
ture  (transportation  and  eommunieation).  The  seeond  is  the  idea  of 
attaeking  the  war -making  eapaeity  of  the  adversary  by  interdieting  war 
supplies  at  their  sourees  as  well  as  in  distribution. 

Most  of  the  theorists  reeognized  the  need  for  detailed  analysis  of  the 
enemy.  Slessor,  ACTS,  and  Warden  in  partieular  appreeiated  the  require¬ 
ment  for  intelligenee,  in-depth  analysis,  and  outside  teehnieal  expertise  to 
formulate  targeting  strategies.  An  organization  that  provides  that  support 
today  for  the  US  armed  forees  is  JWAC. 

Joint  Warfare  Analysis  Center 

JWAC  has  some  historie  preeedents  in  the  British  Ministry  of  Eeonomie 
Warfare  (MEW)  and  the  Ameriean  Committee  of  Operations  Analysts 
(COA)  during  the  Seeond  World  War.^^  MEW  speeialized  in  eeonomie  intel¬ 
ligenee,  analysis,  and  assessment  in  support  of  Bomber  Command.  Gen 
Henry  A.  “Hap”  Arnold  established  COA  to  assess  the  potential  of  bomb¬ 
ing  to  reduee  the  Axis  resistanee  and  faeilitate  the  invasion  of  Europe.  The 
eharter  of  MEW  allowed  for  aetual  target  development,  while  the  COAs 
more  limited  eharter  was  eonfined  to  target  after -aetion  assessment. 
JWAC  was  established  in  May  1994  to  provide  preeision  targeting  analy¬ 
sis  and  support  to  the  geographie  eombatant  eommanders.^'^  JWAC  sup¬ 
ports  planners  with  in-depth  analysis  of  infrastrueture  networks,  eritieal 
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industries,  commodities,  and  military  logistics  focused  on  precision  tar¬ 
geting  and  effects.  JWAC  consists  of  military  personnel,  engineers,  and 
scientists.  Most  of  the  latter  are  physical  scientists,  while  the  social  sci¬ 
ences  have  a  much  smaller  representation.^^ 

JWAC’s  strength  is  its  ability  to  generate  tntelligence  on  the  material 
basis  of  an  enemy’s  war  effort.  As  FA  weapons  have  evolved  in  precision, 
there  has  been  a  parallel  need  for  targeting  science  to  match  that  preci¬ 
sion.  JWAC  has  met  that  challenge  with  multisource  intelligence  and 
imagery  coupled  to  human  and  computer-aided  analysis  to  generate  pre¬ 
cise  targeting  support.  However,  FA  planners  should  bear  in  mind  that  the 
JWAC  analysis  is  no  better  than  the  questions  the  center  is  asked  and  the 
direction  it  is  given. 

JWAC  divides  its  analytical  efforts  into  four  main  core  competencies: 
electrical  power;  petroleum,  oil,  and  lubricants;  lines  of  communication; 
and  telecommunications.  These  four  areas  collectively  focus  on  infra¬ 
structure  networks.  JWAC  added  three  more  competencies:  critical  indus¬ 
tries,  commodities,  and  military  logistics.  JWAC  attempts  to  consider 
these  seven  areas  as  an  integrated  whole. 

The  JWAC  process  starts  with  a  programmed  or  directed  task  by  a  sup¬ 
ported  combatant  commander  focused  on  a  specific  state,  locality,  or 
group.  JWAC  then  assesses  the  state  for  potential  targets  within  the  seven 
areas  of  analysis.  The  analysis  produces  targets  that  are  subsequently 
assessed  in  terms  of  potential  effects  on  the  state’s  elements  of  national 
power:  MPES. 

JWAC,  like  the  military  in  general,  seeks  to  perfect  material  analysis  of 
an  opponent  while  struggling  with  nonmaterial  analysis.  What  seems  to 
be  missing  from  the  JWAC’s  analysis  is  the  nonmaterial  basis  of  the 
adversary — for  example,  assessments  of  what  the  enemy  values  and  an 
analysis  of  how  the  state’s  government  functions. 

JWAC’s  behavioral  analysis  actually  comes  after  the  targets  are  devel¬ 
oped  as  part  of  its  effects  assessment.  However,  the  behavioral  analysis 
ought  to  be  done  earlier  as  an  added  area  supplementing  the  material 
analysis  in  the  overall  target- generation  process.  JWAC  provides  precise 
material  analysis  that  is  system  based  and  focused  on  targets  associated 
to  physical  and  systemic  effects.  But  because  the  JWAC  does  not  address 
nonmaterial  analysis,  it  is  unable  to  generate  targets  associated  with  psy¬ 
chological  effects  (see  fig.  8). 
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Figure  8.  Material  and  Nonmaterial  Analysis 
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What  is  missing  from  JWAC’s  targeting  support  is  the  development  of 
meehanisms  to  aeeompany  target  reeommendations.  The  targeting  sup¬ 
port  to  develop  meehanisms  eould  be  faeilitated  by  adding  nonmaterial 
analysis  to  the  eenter’s  eurrent  material  expertise.  The  added  analysis  would 
provide  the  needed  insight  into  the  behavioral  basis  of  the  opponent  to 
link  material  modifieatlon  (targets)  with  behavioral  modifieation  (behavior). 
What  is  missing  from  JWAC’s  produet  is  a  rationale  for  why  attaeking  the 
targets  will  influenee  the  opponent’s  behavior. 

An  adversary’s  eeonomy  (eritieal  industries  and  eommodities)  still  merits 
eonsiderable  attention  from  the  FA  planner.  Olson’s  work  offers  some 
important  insights  into  the  eomplex  and  adaptive  behavior  of  eeonomies. 

Mancur  Olson  and  Economies 

The  ACTS  theory  of  seleetive  bombing  held  that  by  attaeking  a  small 
part  of  an  industry,  one  eould  affeet  the  whole  of  that  industry  beeause  of 
its  dependenee  on  the  eritieal  part.  The  dependenee  eould  take  the  form 
of  a  resouree  or  a  funetion  that  the  whole  required.  The  eoneept  of  key 
points  or  bottleneeks  within  an  eeonomy  was  applied  to  Germany  in  the 
Allies’  Combined  Bomber  Offensive  (CBO)  during  World  War  II. An  example 
of  a  bottleneek  assessed  during  the  CBO  was  the  manufaeturing  of  ball 
bearings,  thought  to  be  a  eritieal  and  vulnerable  eomponent  of  German 
fighter- air er aft  produetion.  This  assessment  proved  only  half  right;  by 
most  aeeounts,  ball  bearings  were  eritieal  but  only  partially  vulnerable. 
The  laek  of  vulnerability  was  due  to  a  surplus  of  supply  and  the  resilienee 
of  the  ball-bearing  maehinery  itself. 

Writing  in  the  1960s,  Olson  took  issue  with  the  basie  premise  of  selee¬ 
tive  bombing  and  diseussed  it  in  terms  of  a  taetieal-supply  and  a  strategie- 
supply  problem.  Additionally,  he  argued  that  a  better  metaphor  for  an 
eeonomy  was  a  tree  rather  than  a  wateh.  Remarkably,  Olson  antieipated 
many  of  the  eoneepts  that  are  now  assoeiated  with  eomplexity  theory. 

Selective  Bombing  and  Nonlinearity 

Olson  does  not  rejeet  the  idea  that  seleetive  bombing  ean  yield  a  dispro¬ 
portionate  result.  He  aeeepts  that  FA  ean  yield  effeets  out  of  proportion  to 
effort.  What  Olson  eautioned  was  that  eeonomies  are  not  as  fragile  and  eriti- 
eally  dependent  as  is  often  assumed.  He  pointed  out  that  when  eonsidering 
the  eritiealily  of  a  resouree  funetion  within  an  eeonomy,  one  must  make  a 
distlnetion  between  the  two  seales  in  the  eeonomy — taetieal  and  strategie — 
make  a  differenee  in  the  relative  vulnerability  of  the  resouree  to  FA. 

Tactical-Supply  versus  Strategic-Supply  Problems 

Olson  develops  the  eoneept  that  efforts  to  interrupt  a  eritieal-resouree 
funetion  in  an  eeonomy  operate  at  two  different  seales. The  distinetions 
Olson  makes  between  a  taetieal-supply  and  strategie-supply  situation 
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yield  additional  insights  when  plaeed  in  the  eontext  of  tight  and  loosely 
eoupled  systems  (see  table  6). 


Table  6 

Tactical-Supply  and  Strategic-Supply  Coupling 


Tactical-Supply  Situation 

Coupling 

Strategic-Supply  Situation 

Capacity  of  operational-level  depot  to 
meet  supply  demand  of  a  front  unit. 

Dependency 

Capacity  of  a  nation’s  entire  economy  to 
supply  military  forces. 

Supply  is  specific;  the  right  kind  and 
amount  are  required. 

Supply  is  general;  kind  and  amount  can 
be  deferred  and/or  compensated. 

Substitution  is  not  an  option. 

Slack 

Substitution  is  an  option. 

Time  is  a  critical  factor. 

Time 

Time  is  a  factor  but  not  critical. 

Tight  Coupling 

Aspect 

Loose  Coupling 

Strong  dependencies. 

Dependent  relationship 

Relative  independence  from  disturbances. 

Little  give  or  slack. 

Capacity 

Give  and  slack  exist. 

Time-critical. 

Time 

Not  time  critical. 

Disturbances  propagate. 

Effects  vulnerability 

Relative  independence  from  disturbances. 

There  is  a  similarity  between  a  system  eharaeterized  as  tightly  eoupled 
and  the  taetieal-supply  situation  Olson  deseribed.  FA  efforts  to  affeet  a 
taetieal-supply  situation  are  likely  to  be  effeetive  beeause  the  supply  sys¬ 
tem  at  that  level  eannot  eompensate  for  the  interruption  of  a  eritieal 
resouree.  It  eannot  eompensate  beeause  there  is  a  true  dependenee;  there 
is  little  or  no  slaek  in  the  system,  and  there  is  insuffieient  time  to  effeet 
an  alternative  solution  or  substitution. 

On  the  other  end  of  the  seale,  the  strategie-supply  situation  exhibits 
the  eharaeteristies  of  a  loosely  eoupled  system.  FA  efforts  to  affeet  a 
strategie-supply  situation  may  not  be  effeetive  beeause  the  supply  system 
at  that  level  has  an  immense  eapaeity  to  eompensate  for  an  interruption 
of  a  eritieal  resouree.  The  whole  eeonomy  ean  eompensate  as  a  system  if 
it  has  suffieient  time  to  adjust  and  if  exeess  eapaeity  already  exists  within 
the  system.  Olson  points  out  two  areas  of  strategie  sueeess  in  the  CBO: 
the  efforts  to  disrupt  the  oil  industry  and  the  transportation  system.  In 
the  ease  of  the  oil  industry,  even  before  the  war,  the  system  exhibited 
eharaeteristies  of  a  tightly  eoupled  system.  Oil  was  in  great  demand,  and 
problems  with  shortages  already  existed.  The  system  was  already 
stressed,  and  only  limited  substitutes  were  available.  In  short  it  was  a 
true  bottleneek  for  the  overall  eeonomy.  The  ease  Olson  makes  for  trans¬ 
portation  is  more  eomplieated.  The  German  transportation  system  was 
not  initially  stressed  but  beeame  so  by  virtue  of  indireet  effeets  upon  it. 
The  indireet  effeets  were  produeed  from  demands  for  transportation  to 
the  invasion  area  as  well  as  the  overall  demand  plaeed  upon  transporta¬ 
tion  due  to  the  dispersion  of  faetories.^^ 
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In  general,  logisties  are  more  tightly  eoupled  at  the  taetieal  and  opera¬ 
tional  levels  than  at  the  strategie  level  of  war.  Additionally,  it  is  praetieally 
a  prineiple  of  war  that  the  eloser  interdietion  oeeurs  to  the  eonsumer  of  a 
supply  (and  the  farther  from  the  souree  of  supply),  the  sooner  the  effeets 
of  the  interdietion  will  be  felt,  while  the  less  permanent  the  interruption 
will  be  in  the  long  term.^'^ 

Ways  to  Think  about  Affecting  Economies 

Olson  reasoned  that  it  is  fallaeious  to  think  of  a  modern  eeonomy  in 
terms  of  a  fragile  national  industrial  strueture.  The  term  structure  falsely 
evokes  something  rigid  and  unehanging.  It  is  misleading  to  think  of  an 
eeonomy  as  being  like  a  finely  jeweled  wateh  beeause  eeonomies,  unlike 
watehes,  ean  suffer  a  loss  of  a  part  and  eontinue  to  funetion.^^  In  short, 
he  argues  that  eeonomies  are  not  fragile,  rigid  struetures  but — to  use  a 
later  term — complex  adaptive  systems.  The  analogy  he  uses  is  that 
eeonomies  ean  be  likened  to  trees:  for  a  tree,  ehange  is  the  norm,  and 
adjustment  is  eommonplaee.  For  example,  a  tree  ean  lose  a  braneh  and 
eompensate  by  growing  a  new  one.  FA  targeted  against  an  eeonomy  may 
have  merit.  However,  an  FA  planner  would  be  well  advised  to  keep  in  mind 
that  eeonomies  are  not  statie  but  dynamie;  as  sueh,  they  have  a  great 
eapaeity  to  substitute  and  eompensate  for  disruptions.  The  system  analy¬ 
sis  of  an  eeonomy  must  identify  the  industries  and  funetions  within  it  that 
are  tightly  eoupled  and  more  likely  to  eonstitute  effeetive  targets. 

A  Systems  Approach  to  Force  Application 

System  analysis  is  an  aeeepted  part  of  the  overall  targeting  proeess  for 
FA.  FA  theorists  in  the  past  have  thought  of  the  enemy  in  terms  of  vital 
systems  in  an  effort  to  diseover  the  most  effeetive  means  to  aehieve 
friendly  objeetives.  Diseovering  the  most  effeetive  systems  for  attaek  is  a 
diffieult  undertaking  and  requires  intensive  intelligenee  on  the  systems 
eomposition  of  an  opponent,  sueh  as  is  provided  by  JWAC. 

The  value  of  a  systems  approaeh  to  FA  is  its  development  of  systems  for 
attaek  and  preeise  parts  of  the  system  to  target  for  the  greatest  overall 
effeet.  However,  there  are  two  aspeets  of  systems  analysis  that  eould  be 
eomplemented  by  an  effeets-based  approaeh  to  FA.  The  first  aspeet  of  sys¬ 
tems  analysis  that  eould  be  improved  is  the  timing  of  systems  analysis  in 
the  overall  targeting  methodology.  An  effeets-based  approaeh  should  pre- 
eede  the  systems  analysis  and  first  develop  the  effeets  required  to  aehieve 
the  objeetives.  Onee  the  effeets  are  planned,  then  system  analysis  ean 
develop  the  systems  to  attaek  to  produee  the  desired  effeets.  The  seeond 
aspeet  of  systems  analysis  that  eould  be  improved  is  an  expansion  of  the 
system  analysis  to  eonsider  not  only  the  material  basis  of  an  opponent  but 
also  its  nonmaterial  basis. 
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Effects  thinking  enhances  consideration  of  the  nonmaterial  aspects  of 
an  enemy  and,  therefore,  better  integrates  material  modification  with 
behavioral  modification  than  does  an  approach  that  solely  considers 
material  aspects.  The  principal  enhancement  that  this  approach  provides 
is  to  shift  the  focus  of  FA  towards  desired  intermediate  results  rather  than 
targets.  This  shift  has  been  expressed  as  targeting  for  effect  versus  tar¬ 
geting  for  destruction:  “In  this  approach,  destruction  is  used  to  achieve 
effects  on  each  of  the  systems  the  enemy  organization  relies  on  to  conduct 
operations  or  exert  influence — not  to  destroy  the  systems,  but  to  prevent 
them  from  being  used  as  the  adversary  wants.  Effective  control  over  adver¬ 
sary  systems  facilitates  achieving  the  political  objectives  that  warrant  the 
use  of  force. This  distinction  is  similar  to  the  difference  between  being 
told  what  to  do  and  how  to  do  it.  Emphasis  on  effects  rather  than  targets 
should  open  up  greater  possibilities  for  influencing  the  enemy  and  reframe 
the  perspective  on  targets  to  one  of  means  rather  than  ends.  This  should 
facilitate  an  approach  that  deemphasizes  targeting  for  destruction  (first- 
order  effects)  and  accents  targeting  for  influence  (second-order  effects). 

Systems  analysis,  as  practiced  by  JWAC,  does  consider  effects  when  it 
assesses  target  effects  on  national  elements  of  power.  However,  the  issue 
is  one  of  emphasis:  the  system-analysis  process  does  not  emphasize 
assessing  effects.  The  real  core  competency  of  systems  analysis  is  under¬ 
standing  a  system  in  detail  in  order  to  affect  it  efficiently.  The  value  that 
effects  analysis  offers  is  understanding  a  system’s  relationships  to  other 
systems  in  detail  in  order  to  affect  it  effectively.  It  takes  both  approaches 
to  develop  a  complete  perspective.  Seen  another  way,  the  distinction 
between  the  two  approaches  can  be  stated  in  terms  of  impact  assessment 
and  targets.  Systems  analysis  says,  “Choose  a  desired  target  and  then 
look  at  the  effects  of  striking  that  target.”  Effects  analysis  says,  “Choose  a 
desired  effect  and  then  look  at  targets  to  achieve  that  result.” 

Summary 

The  work  of  the  four  airpower  theorists  supports  the  value  of  thinking 
of  the  enemy  as  a  whole  and  in  terms  of  systems.  They  all  appreciated  the 
need  for  detailed  analysis  of  the  opponent.  The  vital  systems  they  identi¬ 
fied  and  the  mechanisms  accompanying  them  are  an  important  reference 
for  modern-day  FA  planners. 

Systems  analysis  is  a  valuable  tool  for  FA  planners.  Organizations  such 
as  the  JWAC  are  able  to  provide  in-depth  targeting  analysis  and  recom¬ 
mendations  using  a  systems  approach.  JWAC’s  strength  is  generating  tar¬ 
gets  based  on  material  analysis  of  an  enemy’s  war  effort.  This  analysis 
should  be  supplemented  with  a  nonmaterial  analysis  in  order  to  develop 
mechanisms  that  link  targets  to  desired  behavioral  changes.  Additionally, 
a  systems  analysis  could  be  complemented  by  a  prior  effects-based  analy¬ 
sis  that  develops  intermediate  effects  to  achieve  the  directed  objectives. 
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Once  the  desired  effeets  are  developed,  then  a  systems  analysis  ean 
develop  the  targets  that  will,  in  turn,  generate  the  intended  effeets. 

Beeause  of  the  widespread  interest  in  eeonomies  as  systems  for  attaek, 
the  ideas  of  Olson  on  the  resilienee  of  eeonomies  are  valuable  to  FA  planners. 
He  pointed  out  that  when  eonsidering  the  eritieality  and  vulnerability  of  a 
resouree  funetion  within  an  eeonomy,  one  must  know  whether  the  resouree 
is  part  of  a  strategie  or  taetieal  level  of  the  eeonomy.  The  two  seales  of  an 
eeonomy  make  a  profound  differenee  in  the  effeetiveness  of  the  FA. 
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Chapter  4 


Effects:  Applicability,  Complexity, 
and  Planning 


Beyond  the  activity  of  destroying  an  opposing  force  lies  the  ultimate  purpose  of 
combat:  to  compel  an  opponent  to  act  according  to  desired  behavior.  An  effects- 
based  strategy  would  employ  force  to  control  rather  than  destroy  the  opponent’s 
ability  to  act.  .  .  .  Using  force  to  achieve  specific  effects  against  portions  of  a  sys¬ 
tem  that  render  the  entire  system  ineffective  yields  control  over  that  system. 

— Rebecca  Grant 

Origins  of  the  Deep  Attack 
Weapons  Mix  Study 

Compelling  an  adversary  to  modify  his  behavior  in  aeeordanee  with 
one’s  objeetives  is  a  basie  goal  of  war.  Operational  art  uses  FA  as  its  pri¬ 
mary  means  to  influenee  an  adversary’s  behavior.  Traditionally,  the  foeus 
of  FA  has  been  on  targets;  this  study  proposes  a  shift  in  eoneentration  to 
effeets.  Effeets  are  not  new  to  FA,  but  a  proeess  to  plan  for  them  deliber¬ 
ately  in  advanee  of  seleeting  targets  is  new.  An  effeets-based  approaeh 
deliberately  links  effeets  to  objeetives  and  promises  greater  effeetiveness 
and  eeonomy  of  effort  than  does  a  targets-based  approaeh. 

It  is  important  to  note  that  aehieving  effeets  does  not  neeessarify  imply 
effeetiveness.  The  differenee  between  effeets  and  effeetiveness,  as  well  as 
how  effeets  fit  into  an  assessment  of  effeetiveness,  is  diseussed  in  this 
ehapter.  Additionally,  effeetiveness  is  examined  in  the  framework  of  an 
effeets-based  approaeh  using  the  FA-proeess  model. 

Effeets  that  result  from  attaeks  on  intereonneeted  and  interaetive  sys¬ 
tems  are  eomplex  and  are  usually  diffieult  to  prediet.  This  ehapter  devel¬ 
ops  propositions  to  enhanee  FA  planners’  abilities  to  understand  sueh 
eomplex  system  effeets. 


Focusing  on  Effects 

Although  ehanging  a  mind-set  is  never  an  easy  task,  developing  the 
habit  of  thinking  in  terms  of  effeets  ean  be  of  great  use  to  FA  planners. 
The  prineipal  benefits  that  an  effeets-based  approaeh  provides  is  to  keep 
objeetives  first  in  mind  and  to  develop  a  perspeetive  that  views  targets  as 
merely  a  means  to  those  ends. 

'Virtual  Attrition  versus  Attrition  and  Annihilation 

One  of  the  premises  of  an  effeets-based  approaeh  to  warfare  is  that  it 
may  not  be  neeessary  to  influenee  an  opponent  solely  through  a  strategy 
of  annihilation  or  attrition.^  A  greater  eeonomy  in  overall  effort  may  be 
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achieved  by  employing  a  strategy  of  “virtual  attrition.”  The  strategies  of 
annihilation  and  attrition  have  long  been  standard  war -fighting  eon- 
eepts.2  An  annihilation  strategy  seeks  to  defeat  an  enemy  outright,  essen¬ 
tially  winning  vietory  through  physieal  elimination  of  any  opposition. 
Attrition  relies  on  superior  maneuver  and  seleetive  battles  as  a  more  pro- 
traeted  means  of  defeating  an  opponent  over  time.^  Importantly,  both 
strategies  rely  on  destruetion  as  their  operative  means  to  vietory.  This  has 
a  tendeney  to  lead  to  destruetion’s  beeoming  an  end  in  itself,  instead  of  a 
means  to  an  end. 

An  alternative  to  a  relianee  on  annihilation  or  attrition  is  a  strategy  of 
virtual  attrition,  whieh  is  a  derivative  of  attrition:  maneuver  is  still  used 
with  FA.  However,  virtual  attrition  uses  destruetion  to  generate  funetional 
effeets  to  bring  about  its  attrition.  Virtual  attrition  shifts  the  foeus  from 
destruetion  to  the  effeets  of  destruetion,  whieh  in  turn  influenee  an  oppo¬ 
nent  to  modify  his  behavior.  In  1995  Col  David  A.  Deptula  saw  this  influ¬ 
enee  in  terms  of  eontrol:  “Well  beyond  the  aetivity  of  destroying  an  oppos¬ 
ing  foree  lies  the  ultimate  purpose  of  war — to  eompel  a  result.  Use  of  foree 
to  eontrol  rather  than  destroy  an  opponent’s  ability  to  aet  lends  a  differ¬ 
ent  perspeetive  to  the  most  effeetive  use  of  foree. In  this  strategy,  targets 
are  struek  not  as  ends  in  themselves  but  rather  as  a  means  of  influenee.® 
This  ean  take  the  form  of  a  funetional  effeet  sueh  as  eontrolling,  delaying, 
disrupting,  diverting,  or  neutralizing  some  aspeet  or  funetion  of  an  oppo¬ 
nent,  without  neeessarily  inflieting  great  physieal  destruetion.  An  example  of 
virtual  attrition  is  Lt  Col  James  H.  Doolittle’s  raid  on  Tokyo  during  the 
Seeond  World  War.  The  raid  eaused  very  little  aetual  physieal  damage,  but 
“the  seeond-order  psyehologieal  and  strategie  eonsequenees  of  the  April 
attaek  on  the  Japanese  home  islands  by  Doolittle’s  sixteen  B-25s  were 
far-reaehing  and  profound.”®  The  raid  resulted  in  Japanese  leaders’  loss 
of  faee,  the  diversion  of  Japanese  forees,  and  the  ill-fated  Japanese  strategy 
to  seize  Midway. 

Effects  versus  Targets 

The  shift  in  foeus  from  targets  to  effeets  forees  planners  to  look  beyond 
destruetion  to  the  all-important  eonsideration  of  what  will  result  from  that 
destruetion.  This  idea  of  projeeting  forward,  viewed  from  the  perspeetive 
of  the  FA-proeess  ehain,  inserts  effeets  as  a  planning  eonsideration  before 
targets  (see  fig.  9).  The  planner  first  determines  the  meehanism — the 
“who”  and  “what”  to  be  influeneed — then  identifies  the  effeets  that  will 
trigger  it.  Onee  the  desired  effeets  are  determined,  the  proeess  ean  move 
to  assessing  what  targets  ean  be  aeted  on  to  generate  them.  This  overall 
proeess  now  deseribes  a  ehain  of  events — ^where  targets  are  struek  to  gen¬ 
erate  effeets — ^whieh  influenee  objeets  within  the  seleeted  meehanism  in 
order  to  fulfill  the  objeetives. 
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Figure  9.  Chain  of  the  Force-Appiication  Pianning  Process 

Second-Order  Effects  versus  First-Order  Effects 

Second-order  effects  are  the  results  of  first-order  effects.  Destruction  is 
the  most  common  first-order  effect  associated  with  FA.  However,  a  critical 
component  within  a  system  may  be  struck  not  merely  to  achieve  the  mate¬ 
rial  destruction  of  that  component  but  for  the  effect  of  the  component’s 
destruction  upon  the  parent  system.^  The  second-order  effect,  in  this 
case,  is  disrupting  or  perhaps  even  disabling  the  function  of  the  overall 
system  for  some  period  of  time.  The  system  in  its  entirety  need  not  be 
utterly  destroyed  if  it  is  possible  to  achieve  the  same  desired  outcome 
through  virtual  attrition.®  An  example  of  functionally  disrupting  an  entire 
system  can  be  drawn  from  the  Gulf  War  of  1991.  During  the  first  two  days 
of  the  war,  1 1  power  plants  and  seven  transformer/ switching  facilities 
were  struck.  These  selective  attacks  on  key  nodes  of  the  Iraqi  electrical 
power  (EP)  grid  resulted  in  a  60  percent  reduction  of  its  power  capacity. 
The  actual  physical  damage  to  the  Iraqi  EP  infrastructure  was  limited  and 
modest;  however,  the  functional  effects  of  this  limited  destruction  were 
pervasive  and  profound.^ 

If  something  is  bombed  only  to  destroy  it,  essentially  an  exchange  of 
bomb  for  object,  then  a  proportionate  outcome  is  being  sought.  This  type 
of  thinking  is  closely  associated  with  the  strategies  of  annihilation  and 
attrition  with  their  focus  on  destruction  as  an  end.  A  better  exchange 
would  be  one  bomb  affecting  many  objects  (or  a  complete  system)  as  a 
result  of  the  targeted  object’s  destruction.  This  exchange  would  be  a  non¬ 
linear  and  disproportionate  outcome.  In  this  case,  FA — by  virtue  of  the 
second-order  effects  generated  from  the  destruction  of  the  target — has 
leveraged  its  exchange.  Such  leverage,  if  it  occurs  at  all  from  a  weapon  to 
target  exchange,  usually  occurs  as  a  second-order  effect.  Hence,  leverage 
implies  targeting  for  influence  beyond  mere  destruction  of  the  target. 

Targeting  for  Influence 

FA  can  be  seen  as  having  two  basic  targeting  strategies:  one  target-based, 
the  other  effects-based  (see  fig.  10).^°  Given  sufficient  time  to  be  proactive, 
an  effects-based  targeting  philosophy  has  a  better  chance  of  being  effective. 
This  may  seem  obvious,  but  this  planning  strategy  is  not  always  followed. 
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Figure  10.  Target-Based  versus  Effects-Based  Approaches  to  Force  Application 


due  either  to  habit  and  or  a  laek  of  available  time  to  assess  and  plan. 
However,  sometimes  it  is  imperative  to  reaet  and  eliminate  threatening  tar¬ 
gets  without  eoneern  for  seeond-order  effeets.  As  an  example,  in  1990 — dur¬ 
ing  Iraq’s  invasion  of  Kuwait — if  the  Iraqis  had  proeeeded  down  the  eoast  into 
Saudi  Arabia,  it  would  have  been  imperative  to  stop  them. 


Effects  and  Effectiveness 

Thinking  in  terms  of  effeets  linked  to  objeetives  should  theoretieally  be 
more  effeetive  than  thinking  in  terms  of  targets  and  then  taking  whatever 
results  eome  from  their  destruetion.  There  are  no  eertainties  in  either 
ease,  but  planning  for  effeets  usually  enhanees  the  probability  of  aehiev- 
tng  those  effeets  and  their  linked  objeetives.  This  is  what  an  effeets-based 
targeting  philosophy  aims  for:  to  inerease  the  likelihood,  through  deliber¬ 
ate  planning,  of  aeeomplishing  the  objeetives  by  aehieving  linked  effeets. 

Individual  FAs  are  planned  with  the  intent  to  effeet  speeifie  outeomes. 
A  suitable  term  to  distinguish  diserete  FAs  that  have  been  planned  to 
aehieve  speeifie  outeomes  is  an  FA  set.  In  order  for  an  individual  FA  set  to 
be  effeetive,  its  FA-proeess  ehain  of  target-to-effeet-to-objeetive  must 
maintain  its  eoherenee.  This  eoherenee  is  upheld  if  a  given  target  generates 
the  desired  effeets,  whieh  in  turn  translate  to  influeneing  the  assoeiated 
objeetive  (see  fig.  11). 
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Feedback  Is  required  throughout  force-application  process  set. 

Effectiveness  involves  all  ofthis  process  being  produced  and  coherent. 

Figure  11.  Effectiveness 


Effectiveness 

There  is  obviously  a  differenee  between  effeets  and  effeetiveness.^^  FA 
effeets  eonsist  of  first-order  and  seeond-order  resultants  generated  from  a 
given  attaek.  Effeetiveness  is  aehieved  to  the  degree  that  the  effeets  aetu- 
ally  aehieve  the  intended  objeetives.  The  distinetion  between  effeets  and 
effeetiveness  is  that  effeets  may  be  generated  from  a  given  attaek,  but  if 
they  do  not  eontribute  to  the  aeeomplishment  of  the  objeetive,  they  are  not 
effeetive. 

A  eoneern  with  effeets  and  effeetiveness  is  found  throughout  the  ser- 
viees  but  has  been  partieularly  prominent  for  airpower.  This  stems  from 
airpower’s  propensity  to  operate  at  the  operational  and  strategie  levels  of 
war  and  the  inereased  dtffieulty  of  measuring  effeets  and  effeetiveness  as 
one  moves  from  the  taetieal  to  the  strategie  level  of  war.^^  Jervis  addresses 
this  diffieulty  in  measuring  effeets  as  one  progresses  from  simple  to  more 
eomplex  systems: 

Looking  at  a  single  yardstick  to  measure  success  In  a  complex  system  Is  likely 
to  mislead  because  It  falls  to  capture  the  multiple  and  Indirect  effects  that  will 
become  Increasingly  Important  as  the  system  reacts  to  the  actor’s  behavior.  .  .  . 
Because  effectiveness  can  rarely  be  gauged  directly,  surrogate  measures  are 
required.  Usually,  these  take  the  form  of  enemy  forces  that  have  been  destroyed 
or  shortfalls  in  enemy  military  production.  But  looking  only  at  these  obvious 
effects  Ignores  “virtual  attrition’’ — the  reduction  In  effectiveness  of  enemy  forces 
or  the  diversion  of  resources  that  Is  required  for  the  enemy  to  cope  with  your 
efforts. 
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Objectives  at  the  tactical  level  of  war  and,  to  a  lesser  extent,  the  opera¬ 
tional  level  tend  to  focus  on  territory  and  numbers  of  forces.  On  the  other 
hand,  objectives  associated  with  the  strategic  level  of  war  tend  to  be  more 
abstract.  An  example  of  a  strategic  objective  is  to  reduce  the  enemy’s  ability 
to  sustain  war  and  his  willingness  to  continue  war.  In  a  sense — to  draw 
upon  an  earlier  distinction — tactical  and  operational  objectives  tend  to 
involve  forces,  and  strategic  objectives  tend  to  involve  functions. 

Measurement  of  Effects 

Feedback  is  required  throughout  the  entire  process  of  FA  in  order  to 
determine  its  effectiveness.  In  simple  terms,  there  are  three  levels  at 
which  to  measure  the  effects  and  effectiveness  of  a  given  application  of 
force  (see  fig.  11).  The  first  is  the  actual  physical  destruction  to  the  target 
resulting  from  the  weapon  effects.  This  captures  the  first-order  effect 
upon  the  target.  The  second  is  an  attempt  to  capture  all  of  the  indirect  or 
second-order  effects  generated  from  the  initial  destruction  of  the  target. 
This  measurement  is  far  more  difficult  because  these  may  be  functional, 
systemic,  or  even  psychological  effects.  As  effects  move  from  physical  to 
systemic  to  psychological,  their  material  basis  decreases  and  with  it  their 
direct  measurability.  Figure  12  illustrates  the  concept  that  effects  tend  to 
become  increasingly  difficult  to  measure  as  they  move  from  first  order  to 
second  order  and  as  they  become  more  delayed  in  time.  The  effects  can 
still  be  captured,  but  the  measuring  efforts  shift  from  a  reliance  on 
imagery  (physical  effects)  to  indicators  of  systemic  effects  and  human 
intelligence  (HUMINT)  for  the  psychological  assessment.  An  example  of  an 
indicator  for  measuring  systemic  effects  would  be  monitoring  a  sector  for 
loss  of  power  following  an  attack  on  an  EP  transformer  station,  the  loss  of 
power  being  an  effectiveness  indicator. 


Orders  of 
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/\ 

Directly  viewable:  Imagery.  Physical  effects 

Second 

/  \ 

Indirectly  viewable:  Indicators.  Systemic  effects 

Second  plus  ^ 

'  Effects  \ 

^  Out  of  view:  Human  intelligence.  Psychological  effects 

Figure  12.  Efforts  to  Measure  Effects 


The  third  measurement  is  the  most  difficult  and  is  really  more  of  an 
assessment  that  attempts  to  determine  if  FA  contributed  to  the  achieve¬ 
ment  of  its  planned  objective.  This  is  an  important  determination  to  make 
in  order  to  regulate  future  FA  efforts.  If  the  effects  are  not  contributing 
positively  to  the  accomplishment  of  the  objective,  then  they  need  to  be 
adjusted.  The  principal  adjustment  is  to  change  the  targets  to  produce 
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new  effects  that  will  have  a  better  probability  of  fulfilling  the  objective. 
However,  this  assessment  is  problematic  because  determining  whether 
the  effects  themselves  or  their  planned  influence  is  faulty  is  very  difficult. 

Disconnects 

There  are  two  principal  disconnects  that  can  occur  at  the  seams  in  the 
FA  process  as  the  effects  generate  and  time  elapses  (shown  in  fig.  10). 
After  the  target  is  initially  struck  (assuming  that  the  intended  destruction 
occurs),  the  first-order  effect  may  not  generate  the  intended  second-order 
effects.  Obviously,  this  disconnect  would  arrest  the  overall  process  of 
influence,  and  the  physical  destruction  would  be  the  only  result.  The 
second  disconnect  can  occur  (assuming  that  the  second-order  effects  have 
occurred)  if  the  generated  effects  do  not  actually  influence  or  fulfill  their 
intended  objectives. 

This  complex  nature  and  unpredictability  of  effects  are  due,  in  part,  to 
their  interconnective  and  interactive  character.  The  next  section  explores 
this  complexity  in  an  effort  to  gain  insight  and  develop  some  general 
propositions  regarding  the  nature  of  effects. 

Simple  and  Complex  System  Effects 

The  purpose  of  this  section  is  to  expand  thinking  on  effects  with  par¬ 
ticular  attention  to  system  effects.  Specifically,  the  1997  publication — 
System  Effects:  Complexity  in  Political  and  Social  Life — ^by  Robert  Jervis  is 
examined  in  an  attempt  to  derive  propositions  applicable  to  FA. 

A  key  aspect  of  Jervis’s  work  is  the  premise  that  the  nature  of  effects 
intended  from  actions  against  a  system  is  closely  related  to  the  nature  of 
that  system.  Therefore,  by  understanding  a  system’s  nature,  one  can  gain 
insight  into  the  nature  of  cause-and-effect  that  will  result  from  actions 
(force  application)  taken  against  that  system.  An  additional  premise  of 
Jervis’s  work  is  that  the  nature  of  complex  systems  is  closely  related  to 
principles  associated  with  complexity  theory:  a  propensity  for  nonlinear 
systems  to  generate  disproportionate  effects  and  for  the  sum  of  those 
effects  to  be  greater  or  less  than  the  whole. 

Complex  systems  exhibit  high  degrees  of  interconnectivity  and  inter¬ 
action  (see  table  7).  They  are  usually  intricate  structures  in  terms  both  of 
internal  structure  and  outside  linkages  to  other  systems,  The  example 
Jervis  frequently  uses  is  the  most  complex  system  of  all — that  of  a  state 
within  the  international  system. 

Because  of  the  complexity  of  complex  systems,  disturbances  to  them 
are  usually  characterized  as  having  long  cause-and-effect  trains.  The 
length  of  these  trains  and  the  complexity  of  interactions  within  the  system 
produce  additional  properties  of  complex  systems.  Actions  taken  against 
a  complex  system  can  yield  both  unintended  and  delayed  effects. 
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Table  7 

Simple  and  Complex  Systems 


Simple  Systems 

Complex  Systems 

Low  interconnectivity  and  interaction 

High  interconnectivity  and  interaction 

Basic  structures 

Intricate  structures 

Short  cause-and-effect  chains 

Long  cause-and-effect  chains 

High  predictabiiity 

Low  predictability 

Straightforward  effects 

Perverse  (complex)  effects 

Effects  are  usuaiiy  immediate 

Effects  are  often  delayed 

Proportionate  effects  (iinearity) 

Disproportionate  effects  (nonlinearity) 

Effects  are  additive 

Effects  are  greater  or  lesser  than  sum 

Lesser  chance  of  unintended  consequences 

Higher  chance  of  unintended  consequences 

Outcomes  usuaiiy  match  intentions 

Outcomes  do  not  necessarily  match  intentions 

Isoiated  systems  (intrasystemic) 

Interrelated  systems  (exosystemic) 

Planned  effects  from  attacking  a  complex  system  are  relatively  uncertain 
due  to  the  increased  number  and  frequency  of  interactions.^^ 

In  contrast,  simple  systems  are  linear  and  conform  to  the  principles  of 
proportionality  and  additivity.  Simple  systems  exhibit  low  interactivity 
and  few  interconnections.  Additionally,  they  are  usually  basic  structures 
and  are  isolated  from  other  systems.  Examples  of  simple  systems  include 
oil  pipelines,  isolated  military  units,  decentralized  man-portable  air  defense 
systems,  and  bridges. 

Because  of  the  relative  simplicity  of  simple  systems,  disturbances  to 
them  can  be  characterized  as  possessing  short  cause-and-effect  trains. 
Actions  directed  at  a  simple  system  usually  generate  both  intended  and 
immediate  effects.  Because  the  effects  derived  from  simple  systems  are 
usually  straightforward  in  nature,  a  fair  degree  of  predictability  can  be 
associated  with  simple  systems,  and  planned  effects  enjoy  a  greater  degree 
of  certainty  than  do  those  planned  versus  complex  systems. 

It  is  important  to  point  out  that  Jervis  does  not  argue  that  effects  will  be 
either  complex  or  simple. Instead  he  argues  that  both  simple  and  complex 
effects  can  derive  from  the  same  system,  again  in  keeping  with  nonlinearity 
and  complexity  theory.  As  counsel  that  planning  for  effects  is  still  possible, 
Jervis  observes  that  “while  the  complex  interactions  in  a  system  mean  that 
some  of  the  consequences  will  be  unintended  and  undesired,  it  is  hard  to 
measure  their  frequency.  As  Albert  Hirschman  has  stressed  straightforward 
effects  are  common  and  often  dominate  perverse  ones.  If  this  were  not  the 
case,  it  would  be  hard  to  see  how  society,  progress,  or  any  stable  human 
interaction  could  develop. “Although  thinking  in  terms  of  one-way,  linear, 
and  additive  processes  often  misleads,  it  is  unlikely  that  we  could  have  come 
to  see  the  world  in  these  terms  if  this  was  never  appropriate.  .  .  .  Action  can 
be  effective  in  the  face  of  complex  interactions;  a  systems  approach  need  not 
induce  [planning]  paralysis. 
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Planning  for  Effects 


There  is  a  tension  in  this  study  between  two  different  views  of  eause- 
and-effeet  relationships.  On  the  one  hand,  eause  and  effeet  is  held  up  as 
nonlinear,  highly  interaetive,  disproportionate,  and  eomplex.  The  other  view 
of  eause-and-effeet  relationships  is  presented  as  linear,  serial,  propor¬ 
tionate,  and  simple.  In  this  linear  view,  one  ean  plan  for  eause  and  effeet, 
given  enough  information  beforehand  to  deseribe  the  initial  eonditions. 

These  two  views  on  eause  and  effeet  (linear  and  nonlinear)  in  a  wider 
sense  ean  be  seen  as  the  tension  deseribed  in  ehapter  1  between  the 
established  Newtonian  framework  and  the  emerging  framework  refleeted 
in  eomplexity  theory.  Jervis  also  suggested  that  this  is  the  same  tension 
as  the  one  between  simple  and  eomplex  systems. 

This  question  of  whieh  eharaeterization  of  eause  and  effeet  is  most 
appropriate  to  war  is  important  for  the  FA  planner.  In  essenee,  one  should 
ask  if  it  is  possible  to  plan  for  effeets  and  then  aehieve  them.  There  is  no 
absolute  eertainty  with  any  FA  taken  to  induee  a  planned  effeet.  However, 
it  is  possible  for  FA  planners  to  organize  expeetations  eoneerning  effeets 
based  on  the  eomplexity  of  the  system  attaeked  and  the  eomplexity  of  the 
intended  effeet.  This  understanding  develops  a  eomprehension  of  risk 
that  FA  planners  need  to  take  into  aeeount  when  weighing  the  value  of 
various  attaek  sehemes. 

This  study  asserts  that  some  target-effeet  pairings  are  less  uneertain 
than  others;  there  are  highly  probable  and  less  probable  FA  sets. 
Annihilation  ean  be  said  to  have  a  relatively  simple  eause-and-effeet 
ehain:  destruetion  to  eause  elimination.  Virtual  attrition,  however,  has  a 
relatively  eomplex  eause-and-effeet  ehain:  the  use  of  destruetion  to  eause 
seeond-order  effeets,  whieh  in  turn  influenee  the  enemy’s  behavior  (see 
table  8). 

Examples  of  these  strategies  and  eause-and-effeet  ehains  were 
observed  during  the  Gulf  War  of  1991.  A  strategy  of  attrition  was  used  to 
reduee  the  Iraqi  armor  in  Kuwait  and  southeast  Iraq  prior  to  the  ground 
war.  The  eoalition  strategy  ealled  for  the  elimination  of  Iraqi  armor  and 


Table  8 

Simple  and  Complex  Target-Effect  Pairings 


Simple  Target-Effect  Pairings 

Associations 

Complex  Target-Effect  Pairings 

Direct  effects/First  order 

Effect  and  order 

Indirect  effects/Second  order  and  higher  order 

Elimination 

Mechanism 

Influence 

Annihilation  and  attrition 

Strategy 

Virtual  attrition 

High  predictability 

Predictability 

Low  predictability 

Low  effects  risk 

Risk 

High  effects  risk 

Low  to  moderate  payoffs 

Benefit 

Moderate  to  high  payoffs 
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artillery  by  50  percent.  This  was  a  straightforward  and  linear  proposition — 
to  destroy  Iraqi  armor  and  artillery  using  direct  and  proportional  effects. 
Measuring  the  objective  of  reducing  Iraqi  combat  effectiveness  was  to  be 
equally  straightforward — simply  counting  the  destroyed  equipment.  This 
strategy  and  objective  by  most  accounts  succeeded,  although  there  is  still 
debate  on  the  starting  numbers  of  equipment  and  total  numbers 
destroyed  prior  to  the  ground  war. 

A  strategy  of  virtual  attrition  was  also  used  in  the  Gulf  War  in  an  attempt 
“to  disrupt  the  ‘central  nervous  system’  of  Saddam  Hussein’s  Ba’athist 
regime. The  target  categories  selected  to  achieve  this  objective  were 
Iraqi  C®  and  leadership.  Coalition  planners  reasoned  that  if  they  could 
sufficiently  disrupt  Saddam’s  ability  to  control  his  military  forces,  then 
Iraq  would  not  be  able  to  respond  effectively  to  coalition  initiatives.  This 
was  a  more  complex  and  nonlinear  proposition,  calling  for  the  destruction 
of  key  targets  to  create  disproportionate  effects  resulting  in  paralysis. 
This  strategy  and  objective  was  not  as  successful  as  hoped  for,  due  in  part 
to  the  complexity,  resilience,  and  redundancy  of  the  Iraqi  C®  system. ®° 

Summary 

By  deliberately  planning  to  achieve  effects,  FA  planners  can  enhance 
the  overall  effectiveness  of  their  efforts.  This  enhanced  effectiveness  is 
achieved  by  working  out  in  advance  the  target-effect  pairings  that  make 
the  best  sense  for  accomplishing  objectives.®^ 

Effects  will  always  contain  an  element  of  uncertainty,  but  this  uncer¬ 
tainty  can  be  partially  anticipated  based  on  the  complexity  of  the  system 
attacked.  An  FA  planner  who  knows  that  an  attack  on  a  complex  system 
is  required  must  plan  carefully  to  determine  its  vulnerability.  Additionally, 
an  FA  planner  who  knows  the  resilience  of  complex  systems  should  antici¬ 
pate  that  multiple  attacks  may  be  required  to  achieve  the  desired  effects. 

In  general,  the  more  complex  the  system  attacked  and  the  more  com¬ 
plex  the  effect  desired,  the  less  certain  the  desired  outcome.  A  strategy  of 
virtual  attrition  requires  attacks  on  complex  systems  and  the  production 
of  sophisticated  functional  effects.  Because  of  this  complexity,  repeated 
attacks  may  be  required  to  generate  the  desired  effects.  However,  some 
effects  are  not  achievable,  and  an  FA  planner  must  be  prepared  to  judge 
the  difference  between  persisting  to  eventual  success  and  reinforcing  fail¬ 
ure.  An  FA  planner  should  balance  the  overall  FA  efforts  between  simple 
and  complex  effects  as  well  as  between  pragmatic  strategies  such  as  attri¬ 
tion  and  the  more  idealistic  strategy  of  virtual  attrition.  In  keeping  with 
this  perspective,  this  study  embraces  both  approaches  to  target-effect 
pairings,  simple  and  complex.  This  combined  approach  is  consistent  with 
not  excluding  a  strategy  of  either  attrition  or  virtual  attrition  but  recog¬ 
nizing  a  potential  for  both.®^ 
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Before  exploring  target-effeet  pairings  in  greater  depth,  one  must  develop 
a  more  speeifie  sense  of  effeets.  Chapter  5  develops  some  of  the  fundamental 
properties  of  effeets,  ineluding  effeet  orders  and  time-related  propositions.  It 
also  examines  unintended  effeets  as  a  eonsequenee  of  FA.  Additionally,  in  an 
effort  to  equip  FA  planners  with  useful  guides  for  planning  effeets,  it  develops 
various  organizational  sehemes  for  elassifylng  effeets. 
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Chapter  5 


A  Primer  on  Effects 


For  want  of  a  nail  the  shoe  was  lost,  For  want  of  a  shoe  the  horse  was  lost.  For 
the  want  of  a  horse  the  rider  was  lost.  For  the  want  of  the  rider  the  battle  was 
lost.  For  the  want  of  a  battle  the  kingdom  was  lost — All  for  a  horseshoe  nail. 

— Benjamin  Franklin 
Poor  Richard’s  Almanae 

Benjamin  Franklin  is  describing  a  golden  effect — an  1800s  version  of  a 
“golden  BB” — ^which  is  a  tightly  coupled  system  vulnerable  to  perfect  FA 
leverage  (nonlinearity  in  action),  a  dream  sequence  of  cause  and  effect.  It 
would  be  impossible  to  foresee  this  sequence  in  advance,  but  FA  planners 
can  anticipate  other  chains. 

This  chapter  expands  on  the  discussion  of  the  general  properties  of 
effects  and  develops  several  schemes  to  organize  and  classify  them.  These 
will  aid  the  FA  planner  in  determining  which  effects  to  plan  for  to  achieve 
objectives  and  in  anticipating  what  effects  to  expect  from  various  FA  sets. 
The  schemes  advanced  in  this  primer  will  be  used  later  as  evaluative  cri¬ 
teria  to  develop  and  evaluate  the  target-effect  pairings  and  mechanisms  of 
various  FA  sources  in  chapter  6. 

Properties  of  Effects 

Before  classifying  effects,  it  is  helpful  first  to  understand  some  of  their 
general  properties.  A  basic  distinction  among  effects  is  whether  they  are 
first  or  second  order — that  is,  direct  or  indirect.  Additionally,  effects  can 
be  described  in  three  dimensions  of  time:  their  effect  rate,  their  develop¬ 
ment  period,  and  their  duration.  Some  effects  are  planned  or  intended, 
while  others  are  unintended.  When  detected,  unintended  effects  must  be 
evaluated  for  their  overall  impact  on  intended  effects  and  objectives. 

First-Order  and  Second-Order  Effects 

This  study  considers  first-order  effects  synonymous  with  direct  effects. 
Second-order  effects  are  synonymous  with  indirect  effects  (see  fig.  13). 

First-Order  (Direct)  Effects.  First-order  effects  in  FA  are  those  that 
result  immediately  from  the  action  of  the  weapon  upon  the  target.  The 
term  direct  refers  to  results  that  are  directly  attributable  to  the  destruc¬ 
tion  of  the  target  and  that  occur  immediately  (or  very  nearly  immediately) 
after  the  physical  destruction  of  the  target. 

Second-Order  (Indirect)  Effects.  Second-order  effects  occur  after  the 
initial  first-order  event.  ^  Second-order  effects  have  been  referred  to  as 
downstream  resultants  stemming  from  first-order  effects.  This  reference  is 
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particularly  apt  because  it  eaptures  the  sense  of  seeond-order  effeets  being 
related  to  first-order  effeets  (part  of  a  stream)  and  yet  unrelated  in  time. 

Targets  are  usually  struek  as  a  means  to  affeet  something  other  than 
just  the  target.  This  is  usually  a  desired  seeond-order  effeet  upon  a  par¬ 
ent  system  of  the  target.  Seeond-order  effeets  usually  have  some  kind  of 
systemie  influenee.  This  ean  be  intrasystemie,  affeeting  the  parent  system 
that  the  target  eomponent  is  part  of,  or  ean  progress  to  affeeting  an  out¬ 
side  system.  A  systemie  effeet  that  affeets  an  outside  system  (exosystemie 
effeet)  is  really  a  third-order  effeet. 

Examples  of  Effect  Orders.  A  simple  example  of  first-order  and  seeond- 
order  eause  and  effeet  oeeurs  in  artillery  bombardment.  The  first-order 
effeet  is  the  destruetion  direetly  wrought  by  the  shells  against  men  and 
equipment.  Seeond-order  effeets  tnelude  the  destruetion’s  eausing  men  to 
keep  their  heads  down,  as  well  as  generating  shoek,  fear,  fatigue,  and  per¬ 
haps  even  demoralization.  Other  examples  are  shown  in  figure  14. 

Temporal  Qualities  of  Effects 

An  FA  planner  using  an  effeets-based  approaeh  plans  from  his  or  her 
objeetives  to  the  effeets  desired,  using  effeets  as  a  means  to  fulfill  the 
objeetives.  Effeets  vary  in  the  time  it  takes  them  to  mature  to  their 
designed  levels  of  influenee  and  in  their  duration.  Some  effeets  are 
intended  to  have  short  lives,  often  just  first-order  destruetion.  Others 
have  intermediate  lives — ^when  aimed  at  affeeting  a  parent  system — ^while 
still  others  are  intended  to  have  long  lives,  progressing  from  destruetion 
to  affeeting  a  parent  system  to  affeeting  other  eonneeted  systems. 
Normally,  the  longer  the  eause  and  effeet  to  the  desired  end  result  from 
the  initial  aetions,  the  greater  the  amount  of  time  required.^ 
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Time 


Objective  Influence 

Third-Order  Effects 

Second-Order  Effects 

First-Order  Effects 

War-making  and  sustain¬ 
ment  capacity  at  front 
reduced 

Movement  of  military 
logistics  delayed  to  front 

Road  traffic  halted 
accessing  bridge; 

traffic  flow  diverted 

Road  bridge  destroyed 

Air  superiority  efforts 
advanced 

Air-defense  sector  opera¬ 
tions  disrupted 

Air-defense  network 
stressed 

EW/GCI  site  disabled; 

sector  acquisition  capa¬ 
bility  disrupted 

Communications-relay 
van  within  EW/GCI  site 
destroyed 

Opponent’s  balance 
upset  and  capacity 
degraded 

within  region  disrupted 
and  disabled 

Shutdown  EP  to  specific 
geographic  region 

Electrical  transformer  sta¬ 
tion  destroyed 

Ultimate  Outcomes 

Exosystemic 

Influences 

Intrasystemic 

Influences 

Target 

Legend: 

C^,  command,  control,  and  communications 
EP,  electrical  power 
EW,  electronic  warfare 
GCl,  ground  control  intercept 


Figure  14.  Effect-Order  Examples 


To  the  extent  that  systems  at  the  taetieal  level  of  war  ean  be  thought  of 
as  simple  and  those  at  the  strategie  level  as  eomplex,  taetieal-level  effeets 
are  likely  to  have  shorter  life  spans  than  those  at  the  strategie  level  in 
terms  of  both  effeet  rates  and  duration.^  Operational-level  effeets  ean  be 
said  to  fall  somewhere  between  the  two  other  levels  in  terms  of  immediaey 
and  duration  (see  table  9). 


Table  9 

Time-and-Effects  Relationships 


Level  of 
War 

Relative  Complexity  of 
Systems 

Reiative  Rate  of 
Effects 

Reiative  Duration  of 
Effects 

Tactical 

Simple 

Immediate 

Short 

Operational 

Median 

Intermediate 

Medium 

Strategic 

Complex 

Slow 

Long 

Intended  and  Unintended  Effects /[Consequences 

Out  of  any  given  planned  intent,  FA  yields  both  intended  and  unin¬ 
tended  effeets.  Its  unintended  effeets  ean  be  positive,  negative,  or  neutral 
to  the  aehievement  of  the  intended  objeetives,  thus  giving  rise  to  two 
issues.  The  first  is  how  to  know  whether  a  given  FA  set  has  yielded 
intended  or  unintended  effeets.  The  seeond  is  what  to  do  about  unin¬ 
tended  effeets.  The  first  issue  of  measuring  for  effeets  (both  intended  and 
unintended)  was  addressed  in  ehapter  4.  The  seeond  issue  eoneerning 
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unintended  effeets  assumes  that  the  intended  effeets  are  evident  and  eon- 
tributing  to  influeneing  the  objeetive  as  planned.  Given  this  assumption, 
the  question  really  beeomes,  how  do  the  unintended  effeets  affeet  the 
intended  ones?  Table  10  outlines  the  three  eases  possible  with  unintended 
effeets  and  a  eourse  of  aetion  is  suggested  for  eaeh  ease. 

Table  10 

Conditions  of  Unintended  Effects  and  Future  Actions 


Positive 

Neutral 

Negative 

Unintended  Effects 

Contributing  towards 
objective 

— 

Counterproductive  to 
attainment  of  objective 

Course  of  Action 

Reinforce  efforts 

Persist 

Desist  efforts;  change 

The  three  eases  and  an  FA  planner’s  deeision  in  eaeh  ease  are  fairly  evi¬ 
dent  from  table  10.  A  fourth  ease  not  presented  is  really  the  most  prob- 
lematie — that  is,  a  ease  in  whieh  both  the  intended  and  unintended 
effeets  are  neutral.  An  implieit  question  with  a  neutral  ease  is  whether 
some  threshold  exists  within  the  targeted  system  that,  given  additional 
effort,  will  yield  results.  On  the  other  hand,  if  the  effeets  being  generated 
really  are  unable  to  influenee  the  objeetive,  then  no  amount  of  additional 
effeets  is  going  to  yield  effeetive  results.  This  is  where  organizations  sueh 
as  JWAC  and  other  system  and  behavioral  experts  ean  be  partieularly 
helpful  in  reassessing  the  linkages  within  the  targeted  systems.^ 

Organizing  Schemes  for  Classifying  Effects 

Any  organizing  seheme  for  elassifying  effeets  will  neeessarily  be  ineom- 
plete,  with  important  eriteria  left  out.  Nonetheless,  it  is  neeessary  to  limit 
the  elassifieations  to  a  manageable  level  in  order  to  develop  an  effeets- 
based  approaeh  to  FA.  As  an  FA  planner  approaehes  the  task  of  organiz¬ 
ing  the  effeets  desired  to  fulfill  the  objeetives,  he  or  she  will  find  it  useful 
to  think  of  objeetives  as  master  effeets.®  Objeetives  are  the  end  results  of 
a  planned  stream  of  aetions  and  effeets.  Using  this  eoneept,  one  ean  think 
of  the  planned  effeets  as  intermediate  objeetives.  This  study  eoneentrates 
on  seeond-order  effeets,  whieh  aet  through  a  meehanism  to  translate 
intermediate  results  into  influenee. 

Interrelated  Schemes  for  Classif3dng  Effects 

Having  established  the  effeets  (from  objeetives),  FA  planners  attempt  to 
determine  what  targets  will  eause  them.  They  are  really  using  an  “if  then” 
proposition  in  reverse.  The  “ifs”  are  the  initial  eauses,  the  targets  that  will 
generate  the  desired  effeets.  However,  as  has  been  seen  previously,  being 
able  to  predetermine  a  given  eause-and-effeet  ehain  ean  be  a  eomplieated 
business,  rife  with  unpredietability  and  error.  Nevertheless,  FA  planners 


54 


must  select  effects  and  invoke  an  appropriate  mechanism  to  reason  their 
choices.  FA  planners  do  not  start  from  scratch.  There  are  existing  criteria 
to  help  organize  effects,  in  an  effort  to  develop  coherent  cause-and-effect 
rationales.  Some  of  the  possible  organizing  schemes  for  effects  are  dis¬ 
cussed  below;  they  are  grouped  to  a  master  scheme  organized  along  the 
levels  of  war  in  the  subsequent  section. 

War  Making,  Sustainment,  and  Will.  A  key  concept  in  an  effects- 
based  approach  is  that  objectives  and,  therefore,  effects  can  be  organized 
according  to  three  major  functional  areas  of  warfare:  war -making  capa¬ 
bility,  war -sustaining  capacity,  and  war  will  of  the  enemy.®  War  making 
describes  those  forces  and  capabilities  of  an  opponent  that  actually  apply 
combat  power — ^both  men  and  equipment.  War  sustainment  represents 
those  forces  and  functions  that  enable  the  enemy  to  sustain  the  war. 
Production,  supply,  and  distribution  of  war  materials  are  principal  ele¬ 
ments  of  an  enemy’s  capacity  to  continue  war.  War  will  is  of  course  a 
mostly  intangible  element  of  the  opponent  that  animates  the  enemy’s 
overall  commitment  and  resolve  to  continue  to  resist  and  attempt  to 
achieve  his  own  objectives.  Most  FA  sets  are  planned  to  act  on  one  or  more 
of  these  three  major  functional  areas  of  the  opponent. 

Forces  and  Functions.  FA  efforts  and  effects  can  be  classified  according 
to  whether  they  will  affect  an  enemy’s  forces  or  functions.  The  function’s 
category  is  very  broad,  encompassing  any  system  and  its  function  that  the 
enemy  relies  on  for  prosecution  of  his  war  effort.”^  Forces  as  a  category  is 
self-explanatory  and  is  directly  related  to  an  opponent’s  war -making 
capability.® 

Physical,  Sjrstemic,  and  Psjrchological.  One  can  also  classify  effects 
according  to  whether  they  are  primarily  intended  to  have  a  physical,  sys¬ 
temic,  or  psychological  component.  It  is  important  to  acknowledge  before¬ 
hand  that  most  FA  effects  will  contain  elements  of  all  three  categories. 
Nonetheless,  it  is  also  fair  to  say,  at  the  same  time,  that  a  given  FA  set  is 
planned  to  have  a  predominant  effect  on  one  of  these  effect  groups. 

The  main  purpose  of  a  physical  effect  in  FA  is  destruction  (the  physical 
elimination  of  the  object).  Effects  associated  with  war  making  and  forces 
are  often  planned  to  have  a  predominantly  physical  effect.  Systemic  effects 
are  those  planned  functionally  to  disrupt  a  specific  system  or  systems. 
These  systemic  effects  are  frequently  referred  to  as  functional  effects. 
Psychological  effects  are  planned  to  primarily  affect  the  will  of  the  adver¬ 
sary.  Since  the  will  of  an  opponent  does  not  have  a  material  basis,  affect¬ 
ing  will  requires  an  indirect  approach  using  second-order  and  higher  effects. 

Intrasystemic  and  Exosystemic.  Effects  that  are  planned  to  have  a 
systemic  impact  are  usually  planned  in  anticipation  of  affecting  one  or  more 
systems.  Those  effects  planned  to  affect  a  singular  system  are  intra¬ 
systemic,  and  those  planned  to  affect  multiple  systems  are  exosystemic.® 

Military,  Political,  Economic,  and  Social.  These  areas  of  a  state  are 
the  classic  categories  to  aid  thinking  about  the  context  of  any  given  inter¬ 
national  crisis.  They  not  only  describe  an  organizing  scheme  for  generally 
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classifying  effects  but  also  are  useful  for  elassifying  major  instruments  of 
power  that  one  state  ean  bring  to  bear  upon  another.  Most  effeets  will 
have  some  impaet,  however  slight,  on  some  or  all  of  these  four  areas. 

Material  and  Nonmaterial.  Almost  all  effeets  planned  to  be  produeed 
from  FA  start  off  as  material  effeets.  Material  first-order  effeets  ean  gen¬ 
erate  nonmaterial  seeond-order  effeets.  However,  it  is  unreasonable  to 
elassify  any  given  effeet  as  wholly  material  or  nonmaterial.  Effeets  are  bet¬ 
ter  thought  of  as  falling  along  a  eontinuum  eontaining  material  and  non¬ 
material  elements,  with  physieal  effeets  being  predominantly  at  the  mate¬ 
rial  end  of  the  speetrum  and  psyehologieal  effeets  at  the  nonmaterial  end; 
systemie  effeets  fall  roughly  in  between  (see  table  11). 

Table  11 

Effects  Organizing  Schemes 


Tactical  Level  of  War 

Operational  Level  of  War 

Strategic  Level  of  War 

War  Making 

War  Sustainment 

War  Will 

Forces 

Functions 

Physical 

Systemic 

Psychological 

Intrasystemic 

Exosystemic 

Military  Economic 

Political  Social 

Material 

Nonmaterial 

Summary 

The  effeet-planning  sehemes  for  organizing  and  elassifying  FA  efforts 
are  summarized  in  table  11;  the  levels  of  war  have  been  added,  antiei- 
pating  the  diseussion  in  the  next  seetion.^^  The  sehemes  are  meant  as 
general  guides  to  stimulate  planning  and  not  as  listings  from  whieh  to 
develop  an  effeets-planning  eheeklist.^^ 

Effects  Related  to  the  Levels  of  War 

Planning  for  effeets  to  aehieve  objeetives  is  the  basis  of  an  effeets-based 
approaeh  to  FA.  A  logieal  extension  is  to  assoeiate  a  eorresponding  level 
of  war  with  eaeh  objeetive.  Taetieal  objeetives  are  derived  to  fulfill  opera¬ 
tional  objeetives,  and  operational  objeetives,  in  turn,  eontribute  to  strategie 
objeetives.  The  objeetives  throughout  the  hierarehy  ean  be  assoeiated 
with  their  respeetive  levels  of  war  and,  in  turn,  effeets  ean  be  elassed  to 
the  objeetives.  This  seetion  argues  that  the  levels  of  war  ean  serve  as  a 
master  seheme  for  organizing  effeets  in  FA  planning. 

The  eaveat,  diseussed  in  ehapter  2,  on  planning  FA  that  has  been 
organized  along  the  levels  of  war  still  applies.  That  eaveat,  restated,  is  an 
aeknowledgment  that  there  is  a  tension  between  planning  effeets  with  the 
intent  to  affeet  a  single  level  of  war  and  the  tendeney  of  effeets  to  spread 
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across  multiple  levels  of  war.  This  dilemma  reeognizes  the  levels  of  war  as 
distinet  with  elearly  defined  boundaries  and  at  the  same  time  as  insepa¬ 
rable  and  fluid.  Two  exeerpts  from  Air  Foree  Manual  1-1,  Basic  Aerospace 
Doctrine  of  the  United  States  Air  Force,  illustrate  this  dual  nature.  The  first 
indieates  that  the  levels  of  war  are  distinet:  “Of  partieular  importanee  is 
the  prineiple  of  the  objeetive  and  the  required  linkage  between  strategie 
objeetives,  operational  (eampaign)  objeetives,  and  taetieal  objeetives.  The 
objeetive  is  the  driving  foree  behind  deeisions  at  eaeh  level  of  warfare.” 
The  seeond  deseribes  the  levels  as  inseparable:  “War  is  planned  and  exeeuted 
at  three  levels:  strategie,  operational,  and  taetieal.  These  levels  are  dynami- 
eally  interrelated.  There  are  no  elearly  defined  boundaries  between  them.”^® 

There  has  been  a  tendeney  in  the  past  (partieularly  within  the  Air  Foree) 
to  assoeiate  levels  of  war  with  partieular  weapon  systems  or  targets.  This 
eharaeterization  has  some  justifieation;  for  example,  generally  strategie 
platforms  (large  bombers)  do  predominantly  earry  out  strategie  attaeks. 
Additionally,  over  time  there  has  developed  a  general  seheme  to  organize 
targets  aeeording  to  the  level  of  war  most  often  assoeiated  with  them. 
However,  this  seheme  tends  to  assign  value  to  the  target  before  its  value 
is  determined  by  results.  An  emergent  seheme  elassifies  FA  on  the  basis 
of  the  effeets  sought.  While  this  seheme  is  guilty  of  the  same  assump¬ 
tion  of  assigning  prior  value,  it  is  neeessary  for  planning  purposes  to 
assume  that  the  effeets  will  be  aehieved;  otherwise  no  planning  eould  take 
plaee.  For  purposes  of  this  study,  the  proximate  planned  effeets  are  the 
eriteria  eonsidered  when  assigning  a  level  of  war  and  influenee.^® 

Properties  of  Effects  Related  to  the  Levels  of  War 

The  following  eharaeterizations  of  effeets  related  to  the  levels  of  war  are 
based  on  the  diseussion  in  ehapter  2.  See  also  appendix  C,  whieh  depiets 
these  levels  in  a  matrix. 

Strategic  Effects 

Strategie  effeets  (SE)  are  intended  to  affeet  the  war  as  a  whole.  They  are 
planned  to  influenee  the  major  funetional  areas  of  war  sustainment  and 
war  will.  SEs  foeus  on  COGs  assoeiated  with  functions  sueh  as  infra- 
strueture;  logisties;  eommand,  eontrol,  eommunieations,  eomputers,  and 
intelligenee;  leadership:  and  will.  They  should  eontribute  to  redueing  and 
unbalaneing  the  enemy’s  overall  politieal,  military,  and  eeonomie  eapaei- 
ties  as  well  as  his  eolleetive  psyehologieal  stability  (hostile  will).  In  general, 
SEs  generate  slowly  and  require  a  long  period  to  mature  fully;  their  influ¬ 
enee  generally  endures  for  a  long  time.  SEs  are  most  often  assoeiated  with 
the  deep  or  far  battle.  The  traditional  airpower  mission  related  to  SEs  is 
strategie  attaek.  Interdietion  efforts  generally  aehieve  SEs  by  interrupting 
war  materiel  at  its  sourees  (produetion). 
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Operational  Effects 

Operational  effects  (OE)  are  intended  to  affect  campaigns  and/or  major 
operations.  They  are  planned  to  influence  the  major  functional  areas  of 
war  sustainment  and  war  making.  OEs  focus  on  COGs  associated  with  an 
enemy’s  forces.  They  should  contribute  to  reducing  and  unbalancing  the 
enemy’s  capacity  to  conduct  successful  campaigns  and  war  (hostile  ability). 
Most  often,  OEs  generate  at  a  medium  rate  and  require  an  intermediate 
period  to  mature;  their  influence  usually  endures  for  an  intermediate 
period.  OEs  are  generally  associated  with  the  intermediate  or  next  battle.  The 
airpower  mission  most  often  associated  with  OEs  is  air  interdiction,  which  at 
this  level  usually  focuses  on  interrupting  material  in  transit  (distribution). 

Tactical  Effects 

Tactical  effects  (TE)  are  intended  to  affect  individual  battles  and  engage¬ 
ments.  They  are  planned  to  influence  the  war -making  functional  area. 
TEs  focus  on  affecting  forces  and  may  not  directly  relate  to  a  specific  COG. 
They  contribute  to  reducing  and  unbalancing  the  enemy’s  capacity  to  con¬ 
duct  battles  on  a  relatively  localized  basis.  In  general,  TEs  generate  and 
mature  immediately,  and  their  influence  is  equally  brief.  TEs  are  asso¬ 
ciated  with  the  close  battle  or  engagement.  Close  air  support  is  most  gen¬ 
erally  associated  with  TEs.  Interdiction  efforts  achieve  TEs  by  destroying 
war  material  in  use  (operations). 

Relating  planned  effects  to  a  level  of  war  is  a  helpful  guide  for  balanc¬ 
ing  and  weighing  FA  efforts.  Additionally,  the  properties  associated  with 
effects  at  each  level  of  war  also  serve  as  rough  rules  of  thumb  to  forecast 
time,  abstraction,  and  complexity  relationships  (see  fig.  15). 
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Figure  15.  Effects:  Rules  of  Thumb 


Generally,  as  the  level  of  war  increases,  the  time  required  for  the  effects 
to  develop,  mature,  and  endure  increases  in  proportion.  Moreover,  as  one 
plans  effects  from  the  tactical  to  the  strategic  level,  the  relative  degree  of 
abstraction  increases.  This  abstraction  describes  a  general  tendency  for 
planned  effects  to  move  on  a  continuum  from  a  material  to  a  nonmaterial 
basis  between  the  tactical  and  strategic  levels.^®  Finally,  tactical  effects 
generally  deal  with  simple  systems,  and  their  relative  complexity  is  low. 
However,  as  one  plans  effects  to  higher  levels  of  war,  the  relative  com- 
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plexity  increases  due  to  an  inerease  in  the  number  and  sophistieation  of 
systems  (and  their  ehannels  of  interaetion)  at  the  higher  levels  of  war. 


Summary 

In  order  to  plan  for  effeets,  one  must  bound,  elass,  and  simplify  them; 
otherwise  the  possibilities  and  sheer  eomplexity  will  paralyze  planners. 
This  ehapter  has  bounded  effeets  by  elassifying  them  in  several  organiz¬ 
ing  sehemes  as  well  as  one  master  eodifieation  organized  along  the  levels 
of  war.  The  general  properties  and  elasses  for  effeets  in  this  ehapter  pro¬ 
vide  a  manageable  framework  from  whieh  FA  planners  ean  seleet  effeets 
to  influenee  objeetives. 

FA  planners — given  suffieient  information  about  an  objeetive,  the  nature 
of  a  linked  system  to  be  affeeted,  its  eontext,  and  the  initial  weapon  effeets — 
ean  foreeast  and  plan  for  distinet  follow-on  effeets.  To  beeome  dynamie, 
an  effeets-based  approaeh  requires  timely  feedbaek  in  the  form  of  effeets 
assessments  that  allow  FA  planners  to  regulate  future  aetions  based  on 
exploiting  those  FA  sets  that  prove  most  effeetive  and  influential. 

An  effeets-based  approaeh  does  not  supplant  a  targets-based  approaeh; 
it  supplements  it  by  shifting  the  foeus  to  planning  for  effeets  first,  before 
the  targets.  FA  planners  using  an  effeets-based  approaeh  really  use  eause 
and  effeet  in  reverse.  They  begin  with  their  desired  effeets  and  attempt  to 
plan  for  eauses  to  aetualize  them.  Instead  of  an  if-then  proposition,  FA 
planners  using  an  effeets-based  approaeh  formulate  aetions  using  a  then- 
if  hypothesis.  Targets  as  the  initial  triggers  in  the  eause-and-effeet  ehain 
eannot  be  ignored  any  more  now  than  in  the  past.  FA  planning  must  eon- 
sider  how  to  trigger  the  initial  effeets.  Although  the  question  of  “how”  is 
important,  planners  are  also  eoneerned  with  “what,”  as  in  “what  targets 
will  ereate  the  desired  effeets?” 
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Speculations  on  effects  and  Interclass  relationships  are  beyond  the  scope  of  this  study. 
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15.  Ibid.,  2. 
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draft,  December  1997,  24.  See  also  Converslno,  8-9  and  13. 

18.  A  question  arises  of  how  far  to  project  the  effects  of  any  given  FA  to  derive  and  specify 
its  Intended  level  of  war.  It  can  be  argued  that  all  FAs  eventually  contribute  to  strategic 
objectives — in  essence  that  all  effects  eventually  have  a  strategic  influence.  However,  this 
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argument  “falls  to  meet  the  test  of  proximate  versus  distant  causation.”  John  Lewis 
Gaddis,  We  Now  Know  (Oxford,  U.K.:  Clarendon  Press,  1997),  35. 

19.  However,  cumulative  TEs  may  amount  to  OEs  or  even  SEs;  for  example,  losing 
enough  fighters  produces  a  strategic,  not  just  tactical,  effect. 

20.  Note  an  additional  observahon  associated  with  this  material:  nonmaterial  continuum 
Is  a  change  In  effects-assessment  methods.  The  assessment  methodologies  tend  to  shift 
between  quantification  and  qualification  as  the  material  basis  of  the  effects  decreases  and 
the  planned  level  of  war  Increases. 
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Chapter  6 


Target-Effect  Pairings  and  Mechanisms 


In  dealing  with  the  various  formulations  and  representations  of  the  intangibles 
[and  tangibles]  of  war  and  war  planning  we  should  expect  to  find  many  differ¬ 
ences  of  opinion  and  procedure.  These  should  not  disturb  us— for  differences  are 
not  necessarily  contradictions.  Frequently  the  differences  are  more  apparent  than 
real  and  usually  they  merely  represent  two  [or  many]  different  but  equally  good 
approaches  to  a  problem. 

— Henry  E.  Eccles 
Logistics  in  the  National  Defense 

Planning  the  right  effects  to  achieve  the  desired  objectives  is  vital  to 
effective  FA;  equally  vital  is  planning  the  right  targets  to  achieve  the  effects. 
FA  planners  must  consider  what  pairings  between  targets  and  effects  make 
the  most  sense.  Fortunately,  many  past  and  present  FA  theorists  have 
developed  target-effect  pairings  and  associated  mechanisms  that  can  be 
studied  for  applicability  today.  This  chapter  addresses  the  works  of  J.  C. 
Slessor,  Henry  E.  Eccles,  Thomas  C.  Schelling,  and  David  A.  Deptula. 

Effects  Thinking — Past  and  Present 

The  schemes  for  classifying  effects  offered  in  chapter  5  are  used  as  evalua¬ 
tive  criteria  to  assess  the  various  ideas  about  effects.  The  evaluation  will 
pay  particular  attention  to  explicit  and  implicit  target-effect  pairings  and 
mechanisms  expressed  in  the  various  works. 

J.  C.  Slessor 

Slessor’s  Air  Power  and  Armies  is  unique  among  works  by  airpower  the¬ 
orists  of  his  day  for  upholding  and  detailing  airpower’s  role  in  contribut¬ 
ing  to  the  defeat  of  an  enemy’s  army.^  Contemporary  airpower  has  been 
criticized  for  not  devoting  as  much  attention  to  how  to  affect  armies  as  it 
has  to  affecting  other  systems.^  This  may  be  a  fair  criticism;  however, 
Slessor  fills  this  very  need  by  treating  an  enemy’s  land  forces  as  a  system 
and  analyzing  how  airpower  can  best  reduce  their  capacity  for  resistance.^ 

Slessor  thought  of  the  enemy  as  a  system;  therefore,  he  looked  for  sys¬ 
temic  means  to  influence  it.  He  favored  functional  effects  rather  than 
physical  effects.  Both  tendencies  are  reflected  in  this  telling  passage; 
“Strictly  speaking  a  vital  centre  is  an  organ  in  a  man,  an  army,  or  a 
nation,  the  destruction  or  even  interruption  of  which  will  be  fatal  to  con¬ 
tinued  vitality.  Note  that  actual  material  destruction  of  a  vital  centre  is  not 
essential  in  order  to  be  fatal”  (emphasis  added). Slessor  identified  two 
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subsystems  as  being  vital  to  the  funetioning  of  an  enemy  land  foree — 
eommunieation  and  supply. 

Slessor  developed  a  systematie  approaeh  to  influeneing  an  enemy  land 
foree  based  on  two  prineipal  means;  the  first  foeused  on  enemy  troops,  the 
seeond  on  supply.®  He  outlines  both  alternatives  in  some  detail  but  took 
eare  to  point  out  that  the  alternative  strategies  were  not  mutually  exelu- 
sive.  Importantly,  Slessor  developed  several  speeifie  targe t-effeet  pairings 
(see  table  12). 


Table  12 

Slessor:  Target-Effect  Pairings 


Effects  (Outcomes) 

Targets  (Causes) 

Fighting-Troops  Alternative 

Kill  them  (elimination) 

Soldiers 

Prevent  them  from  being  in  the  right  place  at  the 
right  time 

Rail — communications 

Roads — needed  for  strategic  and  tactical  mobility 

Headquarters — control  and  direct 

Supply  Alternative  (Production  and  Suppiy  in  the  Field) 

Ruin  their  fighting  efficiency 

Deprive  them  of  supplies  of  food  and  war  materiel 

Food  supply 

Munitions 

Supply  depots  at  bases  and  lines  of  communication 

Within  the  supply  alternative,  Slessor  detailed  two  subareas  for  FA:  an 
enemy’s  produetion  of  war  materiel  and  his  supply  of  war  materiel  in  the 
field.  These  two  subareas  (along  with  the  other  items  listed  in  table  12) 
deseribe  an  overall  system  of  interdietion  that  airpower  ean  employ  against 
an  enemy  land  foree.  Interdietion — as  Slessor  developed  it — ean  oeeur 
along  a  eontinuum  of  supply  from  its  produetive  sourees  to  its  depots  to 
its  distribution  along  LOCs,  and  finally  to  its  use  by  aetual  fighting  units.® 

Slessor  speeulated  about  “where”  FA  efforts  were  best  used  against  an 
enemy  land  foree.  He  eoneluded  that  generally  supply  and  transportation 
are  the  best  FA  targets.^  Slessor  also  detailed  what  was  essentially  a  elassie 
prineiple  of  interdietion,  holding  that  the  most  effeetive  means  of  inter¬ 
dieting  an  enemy  land  foree  is  to  use  land  power  and  airpower  in  tandem. 
In  this  seheme,  land  power  stresses  the  enemy  foree,  driving  up  its  needs 
for  eommunieations,  reinforeements,  and  supply,  while  airpower  simulta¬ 
neously  isolates  the  enemy  land  foree  by  starving  it  of  sustainment  and 
eontrol.® 

Slessor  took  a  balaneed  approaeh  to  FA  and  reeognized  all  the  levels  of 
war.®  However,  he  suggested  that  airpower  was  best  used  at  the  opera¬ 
tional  and  strategie  levels.^®  Slessor  had  speeifie  ideas  on  what  target- 
effeet  pairings  were  most  influential  in  affeeting  an  enemy  land  eampaign, 
identifying  eommunieations,  supply,  and  transportation.  Slessor’s  implieit 
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mechanism  was  that  enemy  land  forces  would  be  influenced  by  attacking 
their  dependencies.  He  reasoned  that  armies  depend  on  supply  and  trans¬ 
portation;  interrupting  these  functions  will  reduce  their  capacity  for 
resistance. 

Henry  E.  Eccles 

Eccles,  who  wrote  Logistics  in  the  National  Defense  from  the  standpoint 
of  a  logistics  planner,  concentrated  primarily  on  the  command  aspects  of 
logistics  in  war,  but  his  work  took  a  broad  view  towards  strategy.  He  pro¬ 
posed  thinking  about  affecting  the  enemy  in  terms  of  control  and  influ¬ 
ence,  not  strictly  destruction.  His  approach  to  warfare  was  to  think 
through  beforehand  how  planned  actions  would  influence  the  enemy, 
essentially  what  effects  would  be  generated:  “Not  only  must  one  think  of 
how  the  enemy  views  the  situation  as  it  exists  before  one  takes  action,  but 
one  must  think  of  how  the  enemy  thinking  will  be  influenced  by  the  action 
one  takes.” The  negative  aspects  of  control  that  Eccles  developed  were  to 
deny  control  functions  or  interdict  control  elements  of  the  enemy’s  logis¬ 
tics.^'^  Like  Slessor  before  him  and  Deptula  after,  he  did  not  see  the  need 
solely  for  destruction  if  control  over  the  system  or  function  desired  can  be 
gained  by  denial  or  interdiction. 

The  means  of  control  that  Eccles  developed  focused  upon  an  enemy’s 
logistics,  which  he  described  as  the  link  between  a  nation’s  economy  and 
its  combat  forces:  “Both  the  enemy’s  armed  forces  and  his  economy 
become  targets  for  destruction  or  control.  His  logistic  system,  being  the 
bridge  between  his  economy  and  his  tactical  ops,  becomes  a  particularly 
important  target.”^®  Eccles  defined  logistics  as  “the  creation  and  sustained 
support  of  combat  forces  and  weapons,”  and  civil  logistics  as  “the  mobi¬ 
lization  of  the  civilian  industrial  economy  to  support  the  armed  forces.”^® 
Essentially,  Eccles  suggested  that  the  best  means  to  influence  an  adver¬ 
sary  was  to  act  at  the  operational  level  to  control  his  logistics  and, 
thereby,  influence  his  ability  to  sustain  the  war  (see  fig.  16). 


Strategic  Operational  Tactical 

Operations  Operations  Operations 


Figure  16.  Eccles:  Logistics  Control 
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Eccles  indirectly  described  FA  at  the  operational  level  of  war.^^  This 
implication  resulted  from  the  function  where  he  describes  a  bridge  linking 
strategic  operations  with  tactical  operations.  Eccles’s  strategy  of  logistical 
interdiction  is  best  characterized  as  acting  on  the  major  functional  area  of 
war  sustainment.  His  approach  is  directed  against  functions  (logistics) 
rather  than  forces.  He  advocated  a  systemic  approach  against  the  enemy’s 
logistical- control  system.  Unfortunately,  Eccles  did  not  detail  specific  tar¬ 
gets;  therefore,  his  targets  can  only  be  deduced  as  and  supply  (distri¬ 
bution).  Eccles’s  implied  mechanism  was  that  denying  and  interdicting  an 
enemy’s  logistical  ability  to  sustain  war  would  critically  reduce  his  ability 
to  control  his  economy  and  combat  forces. 

Thomas  C.  Schelling 

Schelling  wrote  Arms  and  Influence  primarily  about  nuclear  deterrence, 
but  the  work  has  much  to  say  about  the  larger  relationships  between 
diplomacy  and  force.  Indeed,  the  greater  portion  of  Arms  and  Influence  is 
spent  on  developing  a  theory  of  coercion  in  conventional  warfare. 
Schelling  sees  the  military  use  of  force  in  terms  of  its  psychological  influ¬ 
ence  and  its  potential  to  modify  behavior  by  threat  and  actual  use  of  force. 

Schelling  argues  that  military  forces  are  primarily  used  to  hurt  and  to 
destroy  value.  He  further  asserts  that  the  primary  effects  of  military  force 
are  shock,  loss,  grief,  privation,  and  terror.^®  For  Schelling,  what  matters 
in  FA  “is  not  the  pain  and  damage  itself  but  its  influence  on  somebody’s 
behavior. The  object  of  Schelling’s  behavioral  modification — the  target 
of  influence — is  the  people  and  government  of  the  enemy. 

A  primary  construct  in  Schelling’s  strategy  of  influence  is  a  differentia¬ 
tion  between  coercion  and  brute  force.  But  the  primary  difference  between 
the  two  is  that  of  intent  (see  table  13).  An  FA  strategy  based  on  coercion 
intends  to  modify  the  enemy’s  behavior  through  judicious  and  selective 
force.  The  idea  behind  this  strategy  of  coercion  is  to  induce  the  enemy  to 
cooperate  by  selectively  hurting  him  and  damaging  what  he  values. The 
alternative  Schelling  offers  to  his  strategy  of  coercion  is  one  of  brute  force. 


Table  13 

Schelling:  Coercion  versus  Brute  Force 


Coercion 

Brute  Force 

Intent  to  modify  behavior  through  judicious  and 
selective  FA 

Intent  to  exterminate  behavior  through  outright  elimi¬ 
nation 

Compellence 

Forcible  Offense 

-  Inducing  enemy’s  withdrawal  or  his  acquiescence 

-Taking  something  or  occupying  a  place 

-  Eliciting  enemy  collaboration  by  threat  of  future 
punishment 

-  Disarming  an  enemy  and/or  territory 

Techniques  of  Influence 

Techniques  of  Destruction 

Bargaining  and  Intimidation 

Conquest  and  Defense 
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The  intent  of  a  strategy  of  brute  foree  is  to  eliminate  behavior  through  out¬ 
right  destruetion.  Sehelling  assoeiates  the  brute-foree  alternative  with  dis- 
plaeing  or  disarming  an  enemy.  His  ideas  on  eompellenee  and  influenee 
as  opposed  to  brute  foree  and  destruetion  are  illustrated  in  this  passage: 
“[The  teehnologieal  enhaneement  in  military  power  to  hurt]  in  turn 
enhanees  the  importanee  of  war  and  threats  of  war  as  teehniques  of  influ¬ 
enee,  not  of  destruetion:  of  eoereion  and  deterrenee,  not  of  eonquest  and 
defense;  of  bargaining  and  intimidation. 

Many  of  Sehelling’s  assumptions  in  table  13  merit  diseussion.  One  of 
the  most  limiting  aspeets  of  his  eoereive  influenee  is  its  primary  foeus  on 
the  enemy’s  population,  whieh  assumes  that  sinee  people  are  the  prime 
movers  of  ehange  within  the  enemy  state,  they  are  the  best  targe ts.^^ 
Sehelling  later  revises  this  argument  somewhat  with  an  admission  that 
governments  themselves  may  be  unsuseeptible  to  eoereion.  This  laek  of 
eoereive  vulnerability  has  two  aspeets:  the  people  may  not  have  a  rela¬ 
tionship  with  the  government,  and  governments  do  not  make  deeisions 
the  same  way  individuals  do.^® 

To  his  eredit,  Sehelling  holds  out  the  possibility  that  eoereive  warfare 
may  be  direeted  at  things  the  adversary  values  other  than  his  popula¬ 
tion. This  potential  for  eoereion,  by  attaeking  targets  other  than  an 
enemy’s  population,  supports  the  idea  of  seleetive  and  eoereive  FA. 
Seleetive  FA  ean  be  used  to  influenee  an  adversary  through  funetional  dis¬ 
ablement  and  reduetion  of  his  war -making  eapaeily.  This  is  what  Sehelling 
intimates  when  he  diseusses  targeting  for  influenee  versus  targeting  for 
destruetion.^^ 

In  Sehelling’s  strategy,  eoereion  is  best  applied  at  the  strategie  level  of 
war,  aimed  at  the  will  of  the  people  (and  government).  His  intended  FA 
effeets  are  predominantly  psyehologieal  and  almost  exelusively  aimed  at 
the  politieal  and  soeial  aspeets  of  the  state.  His  target-effeet  pairings,  like 
Eeeles’s,  are  somewhat  nonspeeifie.  He  details  the  effeets  of  shook,  loss, 
grief,  privation,  and  horror  but  only  loosely  eouples  these  to  bloekade  and 
bombardment  as  strategies  to  develop  targets.  Sehelling’s  implied  overall 
meehanism  is  that  an  enemy  state  ean  be  eompelled  to  modify  its  behavior 
by  judieious  and  seleetive  use  of  foree.  This  infliets  pain  and  damages 
value  to  sueh  an  extent  that  it  motivates  the  enemy  to  avoid  future  hurt 
and  loss  by  aequieseing  to  the  eoereer’s  demands. 

David  A.  Deptula 

Deptula  is  perhaps  best  known  for  his  role  as  the  prineipal  offensive  air- 
eampaign  planner  for  the  joint  foree  air  and  spaee  eomponent  eommander 
(JFACC)  during  Operation  Desert  Storm.  Additionally,  as  a  member  of 
Cheekmate  and  as  Warden’s  protege,  he  had  eonsiderable  influenee  on  the 
original  Instant  Thunder  plan.^®  The  influenee  of  Warden  and  his  systems 
approaeh  is  evident  in  Deptula’s  strategy  of  parallel  warfare.  Deptula’s 
eontribution  to  effeets  thinking  is  found  in  Firing  for  Effect:  Change  in  the 
Nature  of  Warfare,  published  in  1995.  Beeause  his  approaeh  assumes  the 
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viewpoint  of  an  airpower  planner  and  strategist,  he  thus  seeks  a  new 
effeets-based  methodology  for  FA. 

Deptula  also  advoeates  a  systems-type  approaeh  to  FA  that  eontinues 
in  the  tradition  of  the  ACTS  and  Warden.  This  systems  approaeh  essen¬ 
tially  holds  that  the  enemy  relies  on  vital  systems  that,  in  turn,  eontrol 
vital  funetions.  By  attaeking  and  disabling  these  systems,  one  ean  aehieve 
eontrol  over  the  enemy.  Deptula’s  Ust  of  vital  systems  is  an  exaet  eeho 
of  Warden’s  five-rings  eonstruet.  Like  Slessor,  Deptula  emphasizes  that 
system  analysis  is  neeessary  to  aehieve  effeetive  FA  against  the  eorreet 
eiitieal  eomponent  of  a  given  system. 

Deptula  proposes  an  ideal  employment  of  eeonomy  of  foree.  This 
emplo5mient,  Deptula  maintains,  in  whieh  all  efforts  are  linked  to  objeetives, 
is  faeilitated  by  an  effeets-based  approaeh  to  FA.^^  He  further  deseribes 
this  planning  for  effeets  as  being  organized  aeeording  to  the  levels  of  war: 
‘The  erueial  prineiples  defining  parallel  warfare  are  how  time  and  spaee 
are  exploited  in  terms  of  what  effeets  are  desired  and  for  what  purpose  at 
eaeh  level  of  war.”^^ 

Beeause  of  Deptula’s  systems  orientation,  his  primary  effeets  are  sys- 
temie  rather  than  physieal  or  psyehologieal.^^  He  eoneentrates  on  affeet- 
ing  the  parent  system  and  therefore  ean  be  said  to  have  an  intrasystemie 
foeus  on  effeets. 

Throughout,  Deptula  emphasizes  targeting  for  effeet  versus  targeting 
for  destruetion.^^  He  maintains  that  destruetion  is  not  an  end  in  itself  but 
a  tool  to  aehieve  the  desired  effeets — to  funetionally  disable  vital  systems 
the  enemy  relies  on  for  eontrol.^®  He  also  outlines  a  nominal  planning 
proeess  for  an  effeets-based  approaeh  (see  iig.  17). 

A  key  eoneept  in  Deptula’s  strategy  for  parallel  warfare  is  the  eoneept  of 
eontrol,  aehieved  by  affeeting  the  essential  systems  of  the  adversary — 
those  that  the  adversary  relies  on  for  eontrol  of  his  forees  and  funetions 
within  the  state  or  organization.^^  Deptula  argues  that  it  takes  less  effort 
to  eontrol  a  system  through  seleetive  foree  (targeted  at  an  essential  sys¬ 
tem  eomponent)  than  it  does  to  destroy  the  whole  system.^®  This  eoneept 
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Figure  17.  Deptula:  Effects-Based  Planning 
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is  essentially  a  eredo  of  leverage,  whieh  is  well  established  within  a  tradi¬ 
tional  systems  approaeh  and  a  maxim  of  nonlinearity.^® 

Deptula  argues  that  the  operational  level  of  war  is  a  means  to  affeet  the 
strategie  level  and  to  deny  the  adversary  effeetive  use  of  his  strategie 
aetivities  of  eontrol.'^®  The  effeets  that  he  emphasizes  are  those  that  deny 
an  opponent  eontrol  of  essential  systems.  The  intent  of  these  systemie 
effeets  is  the  funetional  disablement  of  vital  enemy  systems  that  the 
enemy  relies  on  for  eontrol.  The  speeifie  targets  that  Deptula  ties  to  these 
systemie  effeets  are  leadership,  essential  industries,  transportation  and 
distribution,  eommunieations  eonneetivity,  and  military  forees. 

Deptula’s  explieit  meehanism  is  that  funetionally  disabling  the  adver¬ 
sary’s  essential  systems  of  eontrol  at  the  operational  level  will,  in  turn, 
paralyze  his  ability  to  funetion  at  the  strategie  level.  At  that  point,  the 
enemy  will  have  no  ehoiee  other  than  aequiesee  to  the  will  of  the  eontrol- 
ling  forees  or  faee  ever-inereasing  losses  and  laek  of  eontrol."^^ 

Synthesis  of  Effects  Thinking 

All  the  theorists  diseussed  in  this  ehapter  point  in  the  direetion  of  FA 
as  a  means  to  generate  influenee.  Importantly,  they  all  see  destruetion  as 
a  means  and  not  an  end  in  FA.  Destruetion  provides  the  means  to  generate 
effeets,  whieh  ean  be  targeted  against  speeifie  eomponents  of  a  system. 
With  the  exeeption  of  Sehelling,  the  theorists  all  tend  to  adopt  a  systems 
view  towards  the  areas  they  seek  to  influenee.  The  theorists  are  all  trying 
to  eeonomize  FA  efforts  by  looking  for  leverage  within  their  respeetive  sys¬ 
tems.  The  eoneept  of  leverage,  implieit  in  all  their  work,  is  that  a  vital  eom- 
ponent  or  system  ean  be  affeeted  with  a  small,  seleetive  applieation  of 
foree  and  yet  yield  systemwide  effeets.  This  seleetive  FA,  in  turn,  leads  to 
greater  eeonomies  in  future  FA  efforts. 

Again,  with  the  exeeption  of  Sehelling,  the  three  tend  to  target  both 
forees  and  funetions  within  the  adversary  state.  Slessor’s  work  was  speeif- 
ieally  aimed  at  how  to  address  an  enemy  land  foree  as  a  system,  but  he 
still  ties  in  the  eritieal  funetions  of  supply  and  transportation.  Eeeles 
ineludes  both  the  eeonomy  (as  a  maero  funetion)  and  eombat  forees  in  his 
FA  strategy  and  plans  to  affeet  both  through  a  eommon  logistieal  system. 
Deptula,  like  Warden,  foeuses  on  the  funetion  within  a  state  (or  orga¬ 
nization)  but  also  ineludes  forees  as  a  major  area. 

The  various  meehanisms  of  the  theorists  are  summarized  in  table  14. 
What  stands  out,  again  with  the  exeeption  of  Sehelling,  is  that  they  are  all 
thinking  in  terms  of  funetional  effeets  and  are  looking  for  ways  to  fune¬ 
tionally  disable  essential  systems  instead  of  ways  to  destroy  those  same 
systems.  It  is,  in  essenee,  the  differenee  at  a  systems  level  between  virtual 
attrition  and  annihilation.  The  implieation  of  this  approaeh  is  a  potential 
for  greater  leverage  and  eeonomy  of  foree  as  well  as  less  eost  in  terms  of 
blood  and  treasure  to  both  sides. 
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Table  14 

Mechanisms  Summary 


FA  Source 

Mechanism  Statement 

Areas  Targeted 

Slessor 

Enemy  land  forces  are  best  influenced  by  attacking  their 
functional  dependencies  of  supply  and  transportation. 

Army 

Eccles 

Affect  an  economy  and  combat  forces  by  denying  an 
enemy  his  logistics-control  function. 

Economy  and  Combat  Forces 

Sehelling 

Modify  a  state’s  behavior  by  inflicting  pain  and 
damaging  what  the  state  values. 

Government  and  People 

Deptula 

To  compel  an  adversary  to  acquiesce  functionally, 
disable  his  essential  systems  of  control. 

Leadership  (operational  and 
strategic  levels),  essential  sys¬ 
tems,  infrastructure,  and  forces 

Schelling’s  contribution  is  unique — an  emphasis  on  FA  as  a  means  of 
persuasion.  Clausewitz  first  advaneed  this  idea  of  the  military  as  a  per¬ 
suasive  foree  when  he  wrote  that  the  military  is  a  politieal  instrument  and 
that  “war  is  simply  the  eontinuation  of  poliey  by  other  means. There  is 
a  tendeney  in  warfare  to  lose  sight  of  the  faet  that  FA  is,  ultimately,  try¬ 
ing  to  eompel  the  enemy  to  modify  his  behavior.  Very  often  in  warfare,  the 
fighting  and  destruetion  beeome  ends  in  themselves  instead  of  means 
subordinated  to  persuading  the  adversary.  Clausewitz  and  Sehelling  are 
right;  we  are,  ultimately,  trying  to  eompel  an  adversary  by  the  use  of  foree 
to  modify  his  behavior. 


Summary 

There  is  a  sound  theoretieal  basis  for  a  systems-and-effeets-based 
approaeh  to  FA  that  stresses  eoereive  funetional  effeets  rather  than  brute 
destruetive  effeets.  This  approaeh  emphasizes  physieal,  systemie,  and 
psyehologieal  effeets  as  a  primary  means  of  influeneing  an  opponent  pri¬ 
marily  at  the  operational  and  strategie  levels  of  war.  Seleetive  FA  ean 
induee  effeets  that  generate  disproportionate  impaet  within  seleeted  sys¬ 
tems  in  order  to  satisfy  linked  objeetives.  The  systems  that  these  theorists 
identify  as  possessing  the  greatest  influenee  vary,  but  the  eentral  idea  of 
seeking  disproportionate  effeets  (leverage)  out  of  destruetion  does  not. 


Notes 

1.  J.  C.  Slessor,  Air  Power  and  Armies  (London:  Oxford  University  Press,  1936),  1. 
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3.  Slessor,  16  and  82. 

4.  Ibid.,  16. 
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6.  Ibid.,  63  and  83.  Eccles  makes  a  similar  argument  but  substitutes  the  overall  term 
logistics  for  Slessor’s  supply;  where  Slessor  seeks  to  Interrupt  supplies  and  reduce  fight¬ 
ing  capacity,  Eccles  seeks  to  deny  logistics  and  control  the  opponent. 
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reasons  that  if  a  land  force  is  engaged,  it  wants  its  desired  effects  immediately.  Therefore, 
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immediate  impact.  In  another  case,  if  land  forces  are  at  rest,  interdiction  should  attack 
supplies  or  even  production  of  supplies  at  higher  levels  of  war,  because  the  effects  can 
afford  to  be  delayed. 

8.  Ibid.,  213. 

9.  The  operational  level  of  war  was  not  yet  recognized  at  the  time  of  Slessor’s  Air  Power 
and  Armies.  Slessor  advocated  interdiction  to  affect  the  enemy’s  strategic-tactical  LOCs. 

10.  Slessor,  90-91.  The  author  has  Interpreted  Slessor  as  stating  this  implicitly.  What 
he  actually  said  was  that  a  highly  mobile  weapon  like  the  aeroplane  should  be  used 
against  profitable  objectives,  located  farther  back  than  an  army’s  front. 

11.  Henry  E.  Eccles,  Logistics  in  the  National  Defense  (Harrisburg,  Pa.:  Stackpole  Co., 
1959),  lx. 

12.  Ibid.,  26-27. 

13.  Ibid.,  25. 

14.  Ibid.,  27.  Eccles  allows  that  destruction  is  a  form  of  control. 

15.  Ibid.,  30. 

16.  Ibid.,  22  and  49. 

17.  As  was  the  case  when  Slessor  wrote,  the  operational  level  of  war  was  yet  to  be 
named;  nonetheless  it  is  what  Eccles  described  conceptually  by  function. 

18.  Thomas  C.  Schelllng,  Arms  and  Influence  (New  Haven,  Conn.:  Yale  University  Press, 
1966),  2  and  18. 

19.  Ibid.,  3. 

20.  Ibid.,  2,  5,  and  80. 

21.  Ibid.,  2,  5,  and  79. 

22.  Ibid.,  33. 

23.  This  same  exclusive  notion  of  the  civilian  population  as  the  primary  target  of  the 
military’s  power  to  hurt  and  damage  value  is  observed  in  Bombing  to  Win,  in  which  Robert 
Pape  develops  two  strategies  based  on  Schelllng’s  work.  The  first  he  calls  risk,  which  is 
essentially  Schelllng’s  gradual  raising  of  hurting  and  future  hurting  as  a  compellent.  The 
second  strategy  is  punishment,  and  this  too  is  veiy  ScheUtng-llke.  Punishment  is  the  ability 
to  coerce  an  enemy  by  damaging  what  he  values.  Unfortunately,  like  Schelllng,  Pape  also 
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24.  Schelllng,  80-86  and  180.  Also  at  page  180  he  describes  the  caveat  that  national 
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25.  Both  of  these  ideas  have  much  discussion  potential  that,  unfortunately  due  to  time 
and  scope  constraints  within  this  study,  cannot  be  pursued.  However,  the  first  aspect  has 
been  taken  so  far  as  a  suggestion  that  only  democracies  exhibit  a  true  relationship 
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tion  coercion.  The  second  aspect  of  the  governmental  decision-making  process  has  been 
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Chapter  7 


Coercive  Force  Application  and  Effects 


The  power  to  hurt  is  nothing  new  in  warfare,  but  for  the  United  States  modern 
technology  has  drastically  enhanced  the  strategic  importance  of  pure,  uncon- 
structwe,  unacquisitive  pain  and  damage,  whether  used  against  us  or  in  our  own 
defense.  This  in  turn  enhances  the  importance  of  war  and  threats  of  war  as  tech¬ 
niques  of  influence,  not  of  destruction;  of  coercion  and  deterrence,  not  of  conquest 
and  defense:  of  bargaining  and  intimidation. 

— Thomas  C.  Schelllng 
Arms  and  Influence 

There  is  a  ehoiee  in  proseeuting  war  between  idealized  eoereive  efforts  and 
pragmatie  brute  foree.  This  ehapter  explores  this  tension  and  develops  a  gen¬ 
eral  theory  of  eoereive  foree  applieation.  A  systems-and-effeets-based 
approaeh  aids  eoereive  FA  by  targeting  for  influenee  rather  than  targeting 
solely  for  destruetion.  Seleetive  FA  eonsidered  as  a  eoereive  foree  is  por¬ 
trayed  as  the  fine  art  of  modifying  material  in  order  to  modify  behavior. 

This  ehapter  also  examines  eoereive  effeets  by  exploring  some  methods 
to  render  an  opponent’s  will  more  tangible  and,  therefore,  targe  table. 
Three  general  areas  of  effort — physieal,  systemie,  and  psyehologieal — are 
developed  as  a  means  to  aet  on  an  opponent’s  will.  A  eomposite  matrix  of 
assoeiations  to  eoereive  FA  is  integrated  from  previous  propositions  as 
well  as  assoeiations  derived  from  an  analogy  within  this  ehapter.  A  dis- 
eussion  of  the  matrix  addresses  the  tension  in  FA  between  idealized  efforts 
and  pragmatie  ones. 

Coercive  Force  Application 

A  general  theory  of  eoereive  FA  states  that  foree  ean  be  seleetively  applied 
within  an  opponent  state  against  various  targets  in  order  to  modify  the 
opponent  state’s  behavior.  A  key  eoneept  of  eoereive  FA  is  targeting  for 
influenee  versus  targeting  solely  for  destruetion.  ^  The  eoneept  of  targeting 
for  effeet  plaees  more  emphasis  on  the  after-aetion  results  of  destrue¬ 
tion — the  influenee  rather  than  brute  destruetion  as  an  end  in  itself. 

Brute  Force:  An  Alternative  Theory 

A  helpful  perspeetive  from  whieh  to  view  the  viability  of  eoereive  FA  is 
to  eonsider  its  polar  alternative:  brute-foree  FA,  whieh  eoneentrates  on 
destruetion  for  eliminative  purposes. ^  The  foeus  of  this  strategy  is  not  to 
influenee  but  defeat  the  enemy  outright,  employing  a  strategy  of  annihila¬ 
tion.  Coereion’s  intent,  on  the  other  hand,  seeks  to  persuade  an  opponent 
by  applying  foree  and  offering  alternative,  negotiated  solutions  to  the  vio- 
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lence  (bargaining).  This  difference  highlights  that  coercion,  best  applied, 
always  keeps  the  idea  of  influencing  the  opponent  foremost  over  destroy¬ 
ing  the  opponent.  The  value  of  coercion  over  brute  force  is  that  it  holds 
the  prospect  of  greater  economy  of  effort  in  achieving  one’s  will,  because 
it  takes  less  effort  to  destroy  some  things  and  get  an  opponent  to  capitu¬ 
late  than  to  destroy  all  things  and  annihilate  an  opponent. 

A  Basic  Framework  and  Process  Model  for 
Coercive  Force  Application 

The  basic  process  for  planning  FA  to  influence  an  opponent  begins  with 
identifying  objectives.^  The  ultimate  objective  is  a  better  state  of  peace; 
subordinate  objectives  follow  from  this  first  objective."^  Once  objectives 
have  been  identified,  the  enemy  is  assessed  in  depth  to  determine  what 
effects  can  be  generated  and  coupled  to  a  mechanism  that  will  influence 
the  opponent  to  move  towards  the  desired  behavior.^  The  last  step  in  the 
process  takes  the  desired  effects  and  relates  them  to  targets  whose 
destruction  or  damage  will  produce  the  identified  effects. 

A  Selected  Historical  Basis  for  Thought  on 
Coercive  Force  Application 

The  FA  theories  of  Carl  von  Clausewitz,  Thomas  C.  Schelling,  and 
Robert  A.  Pape  are  examined  to  outline  the  basis  of  a  coercive  framework 
for  FA.®  The  examination  concentrates  on  Pape’s  strategies  of  risk,  pun¬ 
ishment,  denial,  and  decapitation. 

Clausewitz.  The  great  Prussian  military  theorist  developed  a  formula¬ 
tion  of  an  enemy’s  resistance  as  a  product  of  his  total  means  available 
multiplied  by  his  will.^  This  essential  formula  of  an  enemy’s  resistance 
defines  the  basic  choices  for  coercive  FA:  attack  the  hostile  ability,  the 
hostile  will,  or  both.® 

Schelling.  Thomas  Schelling  develops  FA  into  two  basic  schemes:  brute 
force  or  coercion.  He  further  divides  coercion  into  branches  of  deterrence 
and  compellence.  Both  branches  of  coercion  use  force;  one  is  the  threat  of 
latent  force  (deterrence),  and  the  other  is  potential  or  actual  FA  (compel¬ 
lence).  Both  coercive  methods  intend  to  modify  behavior  through  the 
power  to  hurt  (destruction),  which  is  the  active  tool  of  coercive  FA. 
According  to  Schelling,  if  the  enemy  behaves  in  accordance  with  our  will, 
it  is  because  we  have  hurt  him  in  the  past,  we  are  hurting  him  in  the  pres¬ 
ent,  or  he  believes  we  will  hurt  him  in  the  future. 

Pape.  Robert  Pape  classifies  coercive  airpower  applications  into  four 
strategies:  denial,  punishment,  risk,  and  decapitation.  The  strategies  are 
also  applicable  to  future  employment  of  airpower.  Denial  is  essentially 
coercive  force  that  acts  on  hostile  ability;  it  can  also  be  expressed  as 
counterforce.  He  defines  a  strategy  of  denial  as  one  that  seeks  to  deny  the 
opponent  from  obtaining  his  objectives.®  Pape  asserts  that  the  principal 
means  of  a  hostile  state’s  obtaining  its  objectives  is  via  its  military  forces. 
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Therefore,  denial  ean  prineipally  be  assoeiated  with  FA’s  aeting  on  a 
state’s  military  forees.^° 

Pape,  like  Sehelling,  defines  punishment  too  narrowly,  limiting  it  to 
attaeks  on  eivilian  populations.  This  narrow  view  is  also  attributable  to  an 
airpower  legaey  earned  over  from  Douhet  of  bombing  eivilians  to  demor¬ 
alize  a  government  and  break  its  will.  A  better  eoneept  of  punishment 
would  broaden  its  definition  to  anything  valued  within  a  hostile  state. 
However,  this  ean  lead  to  eonfusion  in  the  ease  of  an  opponent’s  military 
forees  beeause  they  are  at  onee  the  means  for  obtaining  an  opponent’s 
objeetives  and  therefore  subjeet  to  a  strategy  of  denial,  but  at  the  same 
time  are  valued  by  the  opponent.  This  eonfusion  ean  be  remedied  by 
exeluding  military  forees  from  a  punishment  strategy,  while  still  aeknowl- 
edging  their  obvious  value  to  an  opponent.  Henee,  punishment  then 
beeomes  a  eountervalue  strategy,  potentially  eneompassing  everything 
else  that  ean  be  identified  as  valued  by  the  opponent.  Pape’s  third  strategy, 
risk,  is  a  derivation  of  punishment,  based  on  Sehelling’s  work  on  eoer- 
eion.^2  This  strategy  holds  that  one  ean  eoeree  an  opponent  most  effi- 
eiently  by  gradually  esealating  the  amount  of  punishment  inflieted. 

The  last  strategy  is  deeapitation,  whieh  Pape  adds  in  order  to  aeeom- 
modate  Warden’s  “Instant  Thunder”  strategy  of  attaeking  leadership  and 
Deeapitation  is  a  hybrid  strategy  that  eombines  elements  of  both 
denial  and  punishment,  in  whieh  both  military  and  eivilian  leadership  are 
attaeked  as  well  as  C^.  This  strategy  holds  that  by  eliminating  key  leader¬ 
ship  and  C^,  one  renders  the  enemy  powerless  to  aehieve  his  objeetives 
(denial)  and  eauses  him  to  suffer  a  deeisive  loss  in  value  (punishment). 

Pape’s  strategies,  with  an  expanded  deseription  of  what  is  valued  by  an 
adversary,  are  an  exeellent  basis  for  eoneeptualizing  eoereive  FA.  The  the¬ 
ories  are  sound,  though  when  Pape  applies  his  theories  to  historieal 
analyses,  the  eonelusions  he  draws  are  open  to  interpretation  and  argu¬ 
ment.  This  study  departs  from  Pape’s  framework  with  regard  to  his  gen¬ 
eral  tendeney  to  eonsider  the  strategies  as  mutually  exelusive.  This  study 
holds  that  eoereive  FA  is  more  effeetive  when  FA  planners  have  the  flexi¬ 
bility  to  integrate  the  strategies  aeeording  to  the  dietates  of  the  situation. 

Challenges  to  Coercive  Force  Application 

A  eentral  proposition  underlying  this  seetion  is  that  existing  eoereive  FA 
theory  is  sound;  the  ehallenge  lies  in  its  planning  and  exeeution.  The  eritieal 
task  to  planning  and  implementing  eoereive  FA  is  assessing  an  opponent’s 
behavior  and  then  linking  it  to  a  material  means  (foree  applieation)  to 
modify  that  behavior.  A  system-and-effeets-based  approaeh  to  FA,  with  its 
foeus  on  targeting  for  influenee  and  thinking  in  terms  of  a  meehanism, 
aids  this  eritieal  task  of  eoereive  FA. 
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Understanding  the  Opponent 

An  opponent  should  not  be  understood  through  any  one  assessment, 
but  through  a  series  of  alternative  assessments  and  reassessments.  These 
assessments  would  eontribute  to  an  attitude  of  uneertainty  eoneerning  an 
opponent  and  help  guard  against  an  attitude  of  eertainty  that  tends  to 
take  hold  in  FA  planning. 

Mind-Set  Analysis.  The  assessment  of  an  enemy’s  mind  set  ean  only  be 
inferred  and  dedueed  beeause  it  is  largely  a  eolleetion  of  beliefs.  But  from  the 
eore  set  of  assumptions  eoneerning  an  enemy’s  mind-set  and  strategy,  FA 
planners  build  a  model  of  what  they  think  will  influenee  the  enemy. 

It  is  important  to  FA  planning  that  basie  questions  eoneerning  the  enemy’s 
mind-set  be  appraised.  Examples  of  questions  that  help  evaluate  the  enemy’s 
mind  set  inelude  the  following:  How  does  the  enemy  view  his  situation?  What 
are  his  stakes,  interests,  and  motivations?  How  is  he  governed,  and  how  does 
he  make  deeisions?^”^  Well-founded  FA  strategy  must  begin  with  as  eomplete 
an  understanding  of  the  opponent’s  mind  set  as  possible.  The  aim  is  to  dis- 
eover  the  fundamental  basis  of  the  opponent’s  behavior. 

Biases.  Two  of  the  biases  responsible  for  inaeeurately  assessing  the 
enemy  are  mirror  imaging  and  attribution.  Mirror  imaging  is  the  tendeney 
to  think  about  and  form  beliefs  about  an  enemy  in  one’s  own  image.  In 
general,  people  tend  to  projeet  their  motivations  and  their  eost-benefit  eal- 
eulus  unto  others.  These  presumptions  may  or  may  not  have  mueh  to  do 
with  the  aetual  mind-set  of  one’s  opponent, 

Attribution  bias  holds  that  when  assessing  one’s  own  behavior,  one 
often  views  it  as  a  eomposite  of  many  influenees  and  eonstraints;  but 
when  assessing  another’s  behavior,  one  views  it  as  deliberate  and  pur¬ 
poseful.  This  tendeney  tends  to  obseure  the  eomplexity  of  another  state’s 
deeision-making  proeess  and  the  influenees  on  that  proeess.  Henee,  the 
enemy’s  mind  set  is  not  eompletely  understood. 

Expectations  and  Feedback 

Whenever  FA  strategists  venture  from  brute-foree  destruetion  into  eoer- 
eive  FA,  they  eneounter  inereased  diffieulties  in  applieation.  Predieting 
effeets  intended  to  have  an  influenee  beyond  destruetion  is  diffieult,  as  is 
measuring  those  effeets  after  the  destruetive  aetion.^®  The  assumption  in 
targeting  for  effeet  is  that  the  initial  destruetion,  a  first-order  effeet,  is 
transformed  over  time  into  various  seeond-order  effeets,  whieh  in  turn 
influenee  behavior. Given  this  assumption,  eoereive  FA  is  better 
approaehed  as  an  experiment  rather  than  as  a  proeedure. 

Currently,  FA  strategists  start  with  a  hypothesis  (meehanism)  about 
how  a  given  aetion  or  series  of  aetions  (target-effeet  pairings)  will  effee- 
tively  influenee  the  opponent.  However,  efforts  to  measure  the  effeets  and 
effeetiveness  of  the  aetions  and  eheek  the  FA  hypothesis  for  validity  run 
into  problems  with  measuring  seeond-order  effeets.  Given  this  prediea- 
ment  of  imperfeet  FA  assessments,  FA  planners  should  strive  to  obtain 
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what  feedback  is  available  and  be  skeptical  about  their  FA  hypothesis 
until  they  get  clear  confirmation  of  its  effectiveness. 

The  options  for  FA  planners  faced  with  little  or  no  feedback  are  to  con¬ 
tinue  more  of  the  same  or  try  something  different,  and  this  is  important — 
both  options  are  equally  unproven.  There  is  a  critical  need  for  feedback; 
there  is  not  enough  assessment  for  FA  planners  to  check  assumptions  in 
order  to  see  if  their  actions  are  having  the  intended  effects.  To  become  an 
effective  instrument  of  influence,  coercive  FA  requires  feedback  in  order  to 
regulate  future  FA.^^  As  an  example,  had  the  Germans  during  the  Battle 
of  Britain  received  feedback  on  the  true  effects  of  their  initial  bombing 
efforts,  they  undoubtedly  would  have  persisted  with  most  of  them. 
Examples  of  target  sets  that  had  merit  but  were  prematurely  abandoned 
by  German  FA  planners  included  the  Spitfire  factories,  sector  stations, 
and  air  fields. 

Analyses  and  assessments  of  the  enemy  are  best  framed  as  beliefs,  not 
facts.  The  enemy  seen  in  this  uncertain  fashion  represents  a  set  of  possible 
behaviors,  and  one’s  plans  to  influence  his  behavior  are  more  properly 
assessed  in  terms  of  probabilities  rather  than  certainties. A  strategy  of 
coercive  FA,  when  confronted  by  competing  beliefs  and  probabilities 
regarding  an  enemy,  should  do  what  all  wise  strategies  have  done  before — 
hedge.  This  composite  strategy  should  in  general  employ  both  a  pragmatic 
strategy  that  focuses  on  attrition  and  a  more  idealistic  strategy  that  con¬ 
centrates  on  virtual  attrition. Irrespective  of  the  strategies  employed,  FA 
planners  need  to  continually  assess  the  opponent  and  refine  assumptions 
concerning  his  behavior.  This  continual  assessment  should  provide  more 
effective  future  applications  to  influence  the  opponent’s  behavior. 

Coercion  to  Brute  Force 

Choices  for  FA  can  be  selected  along  a  continuum  between  coercion  and 
brute  force.  These  same  choices  can  be  represented  as  seeking  an  ideal 
solution  or  a  more  pragmatic  one  to  warfare.  A  continuing  challenge  for 
coercion  in  warfare  has  been  how  to  get  the  most  influence  from  the  least 
possible  force.  Classic  formulations  for  defeating  an  opponent  usually 
describe  the  need  to  reduce  the  opponent’s  total  means  and  will  to  resist. 
Reducing  means  has  been  a  straightforward,  pragmatic  task,  while  reduc¬ 
ing  will  has  been  more  idealized  and  problematic.  The  problem  with 
attacking  will  has  been  that  it  is  intangible.  However,  because  it  contin¬ 
ues  to  be  a  pervasive  and  powerful  force  in  warfare,  it  will  always  remain 
a  potentially  lucrative  target  for  FA. 

This  section  attempts  to  develop  methods  to  make  the  enemy’s  will  more 
tangible  and  therefore  vulnerable  to  FA.  It  uses  an  analogy  between  con¬ 
ventional  state  warfare  and  a  hostage  situation  to  develop  some  general 
propositions  related  to  three  general  areas  of  effects:  physical,  systemic, 
and  psychological. 


77 


Trinity  of  Will 

One  of  the  problems  with  eoereive  FA  is  the  diffieulty  in  identifying 
methods  to  affeet  an  opponent’s  will.  In  its  most  idealized  form,  eoereive 
FA  would  eonsist  of  a  purely  psyehologieal  solution  (i.e.,  the  most  ideal¬ 
ized  FA  is  no  FA  at  all).  This  is  a  Sun  Tzu  kind  of  eonstruet  in  whieh  one 
would  simply  intimidate  the  opponent  psyehologiealfy,  so  the  eontest 
would  never  be  joined. This  study’s  trinity-of-will  eonstruet  is  an  attempt 
to  identify  a  means  to  aet  upon  an  opponent’s  will. 

The  trinity-of-will  eoneept  holds  that  an  adversary’s  will  exists  in  his 
body,  support  systems,  and  mental-moral  being. These  eomponents  of 
will  ean  be  assoeiated  with  physieal,  systemie,  and  psyehologieal  effeets. 
Taking  this  eoneept  further,  one  ean  make  an  assoeiation  between  the 
adversary’s  will  and  the  major  funetional  areas  of  war.  The  physieal  eom- 
ponent  of  will  ean  be  assoeiated  with  the  aetual  war -making  eapaeity  of  the 
opponent.  The  support-system  eomponent  of  will  ean  be  assoeiated  with 
the  adversary’s  essential  systems  of  war  sustainment.  Last,  the  mental- 
moral  eomponent  of  will  is  assoeiated  with  the  aetual  eolleetive  will  of  the 
opponent  (see  table  15). 


Table  15 
Trinity  of  Wili 


Will  Component 

Associated  Effects 

Associated  Resistance 

Physical  (body) 

Physical  (material  effects) 

War  Making 

Systemic  (support  systems) 

Systemic  (functional  effects) 

War  Sustainment 

Psyche  (mental-moral  being) 

Psychological  (psychological  effects) 

War  Willingness 

The  intent  of  the  trinity  eonstruet  is  to  inerease  insight  into  the  mate¬ 
rial  basis  of  an  opponent’s  will.  Beeause  an  opponent’s  will  is  so  elusive, 
laeking  a  material  basis,  it  is  diffieult  to  target.  An  individual  will  is 
derived  in  part  by  the  eondition  of  its  body  and  those  systems  that  sup¬ 
port  its  needs.  All  the  individual  will  in  the  world  does  not  matter  if  one’s 
support  systems  are  disabled  or,  obviously,  if  one  eeases  to  exist  (physieal 
elimination). Similarly,  if  the  state’s  essential  support  systems  are  dis¬ 
abled  or,  as  a  last  reeourse,  its  physieal  means  of  resistanee  are  elimi¬ 
nated,  then  its  will  should  follow. 

A  Criminal  and  Hostage  in  a  House 

To  illustrate  the  eoneept  of  aeting  on  an  adversary’s  will  physiealfy,  sys- 
temiealfy,  and  psyehologiealfy,  one  should  eonsider  the  following  analogy. 
Coereing  an  adversarial  state  to  submit  to  our  demands  ean  be  thought 
of  as  resembling  the  eoereion  of  a  eriminal  with  a  hostage  in  the  house. 
The  eriminal  represents  the  government  and  military  of  the  adversarial 
state;  the  house  represents  the  eeonomy,  infrastrueture,  and  eaptured 
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territory  of  the  state;  and  the  hostage  represents  the  oeeupied  state’s  eivil- 
ian  population  at  risk  in  the  erisis.^^ 

Isolation.  The  first  order  of  business  is  to  isolate  the  eriminal  and  the 
house.  In  the  law-enforeement  ease,  this  is  done  by  ereating  a  perimeter 
and  seeuring  it.  On  a  state  seale,  FA  aehieves  this  by  bloekade  and  all 
other  means  to  isolate  the  adversary.  Given  the  premise  of  an  isolated 
eriminal,  eoereive  efforts  to  reseue  and  seeure  the  hostage  and  restore  the 
status  quo  with  the  least  amount  of  foree  ean  begin. 

Psychological  Efforts.  Coereive  efforts  ean  be  thought  of  as  ranging 
from  idealized  to  pragmatie,  from  talking  the  eriminal  out  of  the  house  to 
killing  him.  The  first  effort  in  what  will  progress  from  psyehologieal  to 
physieal  is  an  attempt  to  negotiate  with  the  eriminal.  Essentially, 
attempts  are  made  to  talk  the  eriminal  out  of  eontinuing  the  siege  and  to 
make  elear  what  the  future  holds.  The  prineipal  foree  brought  to  bear  is 
psyehologieal  pressure.  On  a  state  seale  this  is  done  by  moving  forees  into 
plaee  while  eontinuing  diplomatie  negotiations  with  the  adversary  state. 

As  Sehelling  points  out  in  Arms  and  Influence,  if  the  future  eontest  were 
not  in  doubt  by  the  antagonists,  one  wonders  if  the  eontest  would  take 
plaee. Sometimes  the  eriminal,  in  a  logie  and  reason  all  his  own  (and  in 
some  doubt  about  the  eontest),  does  not  yield  to  negotiation  and  psyeho¬ 
logieal  indueements.^^  In  this  ease,  the  eoereion  efforts  must  then  esea- 
late  to  systemie  or  even  physieal  means  of  influenee. 

Systemic  Efforts.  In  a  sense,  denying  the  eriminal  the  systems  he 
relies  on  within  the  house  is  a  further  form  of  isolation.  Usually,  the 
eleetrieity,  water,  and  other  essential  systems  within  the  house  are  shut 
off.  The  telephone  is  left  on  as  a  means  to  elearly  eommunieate  future 
intent  and  to  faeilitate  the  eontinued  hope  of  negotiating  a  settlement.  The 
effeets  of  shutting  off  the  eriminal’s  systems  are  inereased  isolation  and 
reduetion  of  the  house’s  eapaeity  to  sustain  him.  This  disabling  of  the 
eriminal’s  support  systems  ean  be  viewed  as  removing  the  eriminal’s  ability 
to  eontrol  his  environment.  All  of  these  efforts  are  aeeompanied  with  eon- 
tinuous  pressure  that  prevents  the  eriminal  from  gaining  any  rest  or  sane- 
tuary.  On  a  state  seale  these  efforts  are  analogous  to  disabling  the  state’s 
essential  funetions  and  redueing  its  eommand,  eontrol,  eommunieations, 
eomputers,  and  intelligenee  (C^I)  network;  infrastrueture;  eritieal  indus¬ 
tries;  military  logisties;  and  defense. 

Physical  Efforts.  Usually,  exeept  in  eases  where  the  eriminal’s  resolve 
is  extremely  high  or  he  has  nothing  to  lose,  the  eumulative  effeets  of  iso¬ 
lation,  reduetion  of  essential  support  systems,  laek  of  eontrol,  fatigue,  and 
psyehologieal  stress  are  suffieient  to  foree  some  form  of  negotiated  reso¬ 
lution.^^  However,  if  a  solution  is  not  reaehed,  then  eoereive  efforts  esea- 
late  to  the  last  reeourse  of  physieal  displaeement.  This  physieal  displae- 
ing  ean  take  many  forms,  from  gassing  the  eriminal  out  into  the  open, 
firing  a  sniper’s  bullet,  or  storming  the  house.  Physieal  removal  of  the 
eriminal  usually  entails  high  eollateral  risk  to  the  hostage  and  the  house 
in  terms  of  injury  and  damage.  In  state  eoereion,  these  efforts  are  analo- 
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gous  to  the  actual  physical  displacement  of  the  adversary  from  the  area  of 
interest,  usually  effected  by  attrition  and  annihilation  of  his  armed  forces. 

Basic  Propositions.  Although  this  analogy  to  a  state  is  simplistic,  it 
may  convey  some  basic  propositions  that  can  be  associated  with  the  three 
areas  of  effort.  The  propositions  developed  from  this  analogy  can  be  related 
to  the  overall  levels  of  effort,  enemy  resistance,  destruction,  and  public 
disapproval  potentially  experienced  during  such  an  event  (see  figure  18). 


Areas  of  Effort 

Level  of  Effort 

Level  of 
Resistance 

Level  of 
Destruction 

Level  of  Public 
Scrutiny 

Physical 

- 

Systemic 

Psychological 

Increases 

Increases 

Increases 

1  Increases  | 

Figure  18.  Areas  of  Effort  Related  to  Various  Levels  of  Experience 

Level  of  Effort  and  Resistance.  As  one  progresses  in  coercive  efforts 
from  psychological  to  physical,  the  relative  level  of  one’s  own  effort 
increases.  That  is,  it  takes  more  effort  to  assault  and  displace  a  state’s 
military  forces  than  to  negotiate  a  settlement  with  its  leaders.  Conversely, 
as  one’s  own  level  of  effort  increases,  the  adversary’s  level  of  resistance 
increases.  This  is  due  in  part  to  the  increasing  value  the  adversary  places 
on  maintaining  essential  systems  and  sustaining  economy  and  state. 

Level  of  Destruction.  As  the  main  area  of  effort  moves  from  the  psy¬ 
chological  to  the  physical,  the  amount  of  physical  destruction,  functional 
disruption,  and  death  increases.  Obviously,  systems  can  be  rebuilt  in 
time,  but  lives  cannot  be  replaced.  Hence,  the  relative  level  of  destruction 
increases  as  one  moves  from  the  psychological  to  the  physical  area  of  effort. 

Level  of  Public  Scrutiny.  The  last  proposition  deals  with  one’s  own 
domestic  concerns  related  to  military  actions.  As  military  efforts  move 
from  presence  to  limited  actions  to  full-fledged  operations,  the  relative 
level  of  public  scrutiny  and  concern  increases.  The  public  increasingly 
becomes  concerned  not  only  about  its  own  blood  and  treasure  but  about 
the  adversary’s  (to  a  lesser  degree)  as  well.  Because  of  the  increasing  level 
of  destruction  associated  with  escalating  actions,  moral  concerns  also 
increase  as  the  area  of  effort  moves  from  psychological  to  physical. 

A  synthesis  of  this  chapter’s  discussions  on  coercion,  as  well  as  earlier 
discussions  on  effects  and  strategies  in  this  study  are  outlined  in  the  fol¬ 
lowing  composite  matrix.  The  shaded  areas  in  the  matrix  represent  asso¬ 
ciations  developed  in  this  chapter.  The  unshaded  areas  are  associations 
developed  earlier  in  this  study  (see  fig.  19). 

One  association  that  requires  more  clarification  involves  three  new 
terms  to  describe  basic  strategic  choices.  The  terms  are  an  attempt  to 
simplify  FA  strategy  into  three  fundamental  choices  of  isolating,  reducing, 
or  displacing  an  adversary.  These  basic  strategic  choices  can  be  associated 
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Figure  19.  Composite  Matrix  of  Associations  to  Coercive  Force  Appiication 


with  the  historic  strategies  of  blockade  (isolate),  bombardment  (reduce), 
and  invasion  (displace). 

Matrix  Main  Points.  The  main  points  to  take  from  the  matrix  are  that 
choices  for  FA  can  be  selected  along  a  continuum  between  coercion  and 
brute  force;  these  same  choices  can  also  be  represented  as  seeking  an 
ideal  solution  or  a  more  pragmatic  one  to  FA.  Ideal  coercion  has  a  pure 
psychological  solution  with  little  or  no  direct  force  required.  At  the  other 
extreme,  nothing  seems  more  certain  to  succeed  than  overwhelming  brute 
force. There  is  always  a  tension  between  these  two  extremes  in  warfare. 
Accordingly,  there  is  need  to  make  trade-offs  between  idealized  efforts  and 
pragmatic  ones  in  order  to  balance  overall  FA  efforts.  The  tension  really 
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describes  an  unending  quest  to  seek  greater  effectiveness  in  warfare  and 
greater  economy  of  one’s  own  efforts  and  forces.  If  the  more  idealized  FA 
plan  has  a  reasonable  rationale  and  chance  of  working,  it  should  be  pur¬ 
sued.  But  idealized  solutions  usually  have  attendant  increases  in  risk.^”^ 
The  more  complex  the  systems  being  acted  on,  the  less  predictable  the 
effects,  but  the  greater  the  potential  for  disproportionate  outcomes  as 
well.  Alternatively,  the  less  complex  the  systems  and  effects  sought,  the 
lower  the  attendant  risk;  however,  the  outcomes  are  usually  proportion¬ 
ate  to  the  level  of  effort.  As  a  very  rough  analogy,  this  trade-off  in  effects 
risk  is  the  difference  between  hitting  singles  all  day  in  a  baseball  game  or 
swinging  for  the  fence. 


Summary 

Effective  coercive  FA  may  use  more  than  one  strategy.  It  should  inte¬ 
grate  the  strategies  of  denial,  punishment,  risk,  or  decapitation  as 
required.  Coercive  FA,  recognizing  the  uncertainty  of  assumptions,  should 
proceed  heuristically — successively  checking  FA  results  through  mission 
assessments  to  regulate  future  actions.  The  fundamental  basis  of  coercive 
FA  is  that  it  takes  less  effort  to  destroy  some  things  and  get  an  adversary 
to  capitulate  than  to  destroy  all  things  and  annihilate  an  opponent. 

Because  of  the  inevitable  uncertainty  concerning  an  adversary’s  moti¬ 
vations  and  behavior,  one’s  actions  to  influence  his  behavior  should  be 
framed  more  in  terms  of  probabilities  than  certainties.  Because  coercive 
FA  is  neither  easily  understood  nor  accomplished,  FA  planners  should 
remain  flexible  in  their  plans  and  strive  to  obtain  available  feedback  on 
the  progress  of  their  efforts. 

Attacking  an  adversary’s  will  may  be  achievable  indirectly  by  attacking 
the  enemy’s  functions  of  war  making  and  war  sustainment.  However, 
because  of  the  uncertainty  of  attacking  the  enemy’s  will  and  measuring 
progress  in  reducing  will,  FA  planners  should  balance  their  overall  FA 
efforts.  If  one  considers  attacking  will  an  idealized  application  of  force, 
that  effort  should  be  balanced  by  more  pragmatic  applications  than 
directly  attacking  the  opponent’s  means  of  resistance. 


Notes 

1.  Thomas  C.  Schelllng,  Arms  and  Influence  (New  Haven,  Conn.:  Yale  University  Press, 
1966),  33.  See  also  David  A.  Deptula,  Firing  for  Effect:  Change  in  the  Nature  of  Warfare 
(Arlington,  Va.:  Aerospace  Education  Foundation,  1995),  8. 

2.  Schelllng,  5.  This  is  essentially  borrowed  from  Schelllng’s  development  of  what  he 
holds  as  the  alternative  to  coercion. 

3.  Thomas  P.  Ehrhard,  Making  the  Connection:  An  Air  Strategy  FYamework  (Maxwell  AFB, 
Ala.:  Air  University  Press,  1996).  This  framework  is  in  part  borrowed  from  this  work.  1  have 
supplemented  It  primarily  with  my  own  ideas  on  effects  and  moved  domestic  and  third  par¬ 
ties  from  considerations  within  the  framework  to  contextual  elements  outside  the  frame. 
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4.  This  process  of  organizing  objectives  Into  a  hierarchy  (strategies  to  task)  and  main¬ 
taining  their  congruence  (Z  Diagram)  was  discussed  In  chap.  2.  The  STT  concept  Is  attrib¬ 
uted  to  Glenn  Kent  of  RAND.  Kent’s  adapted  scheme  of  organizing  objectlves-to-tasks-to- 
targets  Is  the  dominant  process  In  practice  In  alrpower -planning  staffs  today.  In  my 
opinion,  It  Is  necessary,  but  It  encourages  too  much  science  and  too  little  art.  In  other 
words  It  contributes  to  a  false  general  air  of  certainty. 

5.  It  Is  my  belief  that  FA’s  evolution  and  refinement  Is  directly  related  to  how  well  we 
can  develop  and  express  these  mechanisms — essentially,  how  well  we  can  make  the  con¬ 
nections  between  what  we  are  acting  on  and  what  we  believe  will  be  the  outcome  of  those 
actions.  These  mechanisms,  these  beliefs  of  cause  and  effect  are  behavlorally  based,  but  we 
are  acting  on  them  through  material  destruction,  which  Is  addressed  In  this  chapter. 

6.  Robert  A.  Pape,  Bombing  to  Win  (Ithaca,  N.Y.:  Cornell  University  Press,  1996).  Pape’s 
work  Is  Intended  as  a  critique  of  the  efficacy  of  strategic  air  attack.  However,  his  general 
thought  and  strategy  categorizations  can  be  expanded  to  FA  from  his  specific  work  on  alr¬ 
power. 

7.  Carl  von  Clausewltz,  On  War,  ed.  and  trans.  Michael  Howard  and  Peter  Paret 
(Princeton,  N.J.:  Princeton  University  Press,  1976),  77. 

8.  Donald  M.  Snow  and  Dennis  M.  Drew,  From  Lexington  to  Desert  Storm  (Armonk,  N.Y. : 
M.  E.  Sharpe,  1994),  8. 

9.  Pape,  69-79.  A  subtheme  that  runs  throughout  Pape’s  work  Is  the  Idea  that  we 
(USAF)  pay  far  too  little  attention  to  assessing  the  opponent’s  strategy  and  then  acting  to 
counter  that  strategy.  I  think  this  Idea  has  some  substance  and  merit.  We  should  seek  a 
balance  and  do  both — dispose  of  the  enemy’s  plan  (deny  his  strategy)  and  Impose  our  plan 
(assert  our  strategy).  This  last  Idea  Is  developed  In  chap.  8  on  the  basic  fundamentals  of 
strategy  (see  table  16). 

10.  The  strategy  of  denial  Is  not  new.  It  Is  the  old  continental  land-power  construct 
renamed.  The  continental  school  opined  that  the  surest  path  to  victory  Is  overcoming  the 
adversary’s  forces.  Schelllng  discusses  this  same  strategy  as  the  dominant  convention  In 
both  world  wars  (p.  16). 

11.  Wallace  J.  Thles,  When  Governments  Collide  (Berkeley,  Calif.:  University  of  California 
Press,  1980),  347.  This  raises  the  issue  of  being  able  to  Identify  who  “the  opponent”  Is. 
Who  are  the  key  valuers?  It  Is  Important  to  properly  Identify  who  Is  driving  the  valued  cri¬ 
teria  within  the  state.  See  also  Schelllng,  175. 

12.  Pape,  66-69.  Indeed,  Pape  himself  titles  his  discussion  of  a  risk  strategy  with  a 
direct  reference  to  Schelllng. 

13.  Pape,  79-86.  C®  has  evolved  In  the  military  lexicon  since  Operation  Desert  Storm, 
and  In  Pape’s  writing  of  Bombing  to  Win,  Its  new  parlance  Is  command,  control,  communi¬ 
cations,  computers,  and  intelligence  (C'^I). 

14.  Better  stated,  this  coercive  formulation  would  assert  that  by  denying  the  enemy’s 
objectives,  one  lowers  his  expectations  of  success.  By  destroying  what  the  enemy  values, 
we  raise  his  costs.  Therefore,  the  enemy’s  expectations  of  benefits  are  lowered  as  we  simul¬ 
taneously  raise  the  costs,  hence,  his  overall  cost  versus  benefit  calculus  Is  negative. 

15.  A  discussion  of  the  Interpretations  and  reasoning  Pape  applies  In  his  case  studies 
Is  outside  the  scope  of  this  study. 

16.  This  sense  of  certainty  was  the  pervasive  attitude  at  a  recent  air  and  space  opera¬ 
tions  center  (AOC)  Blue  Flag  exercise  that  the  author  attended.  The  exercise  was  with 
Twelfth  Air  Force  at  a  forward  AOC  located  at  Hurlburt  AFB,  Fla.,  In  November  1997.  The 
exercise  experimented  with  a  spilt  AOC  concept,  looking  at  placing  FA  planners  forward 
and  Intelligence  and  other  major  planning  assets  In  the  rear  area.  An  unpublished  School 
of  Advanced  Alrpower  Studies  thesis  from  this  class  by  Maj  Lee  T.  Wright  addresses  the 
split  AOC  concept.  Additionally,  this  helps  to  Illustrate  the  tension  discussed  earlier  In 
chap.  2  between  an  established  linear  approach  to  warfare  and  an  emerging  nonlinear  one. 
To  be  fair,  the  other  side  of  this  coin  Is  that  few  commanders  will  tolerate  ambivalent  or 
Indecisive  FA  planners. 
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17.  Thles,  219-20  and  417.  Thles  alludes  to  how  little  we  knew  about  our  enemy  In 
Vietnam,  Its  leaders,  and  their  motivations.  The  tendency  was  for  strategists  to  forecast 
model-one  behavior  versus  models  two  and  three  (Allison’s  models,  see  endnote  20).  It  Is 
my  contention  that  we  are  equally  guilty  of  this  today.  We  still  do  not  do  an  adequate  job 
of  assessing  an  enemy  as  a  behavioral  composite  In  a  sufficient  manner  to  be  able  to  act 
and  manipulate  his  behavior.  See  also  Pape,  189. 

18.  Ibid.,  347-48. 

19.  Graham  T.  Allison,  Essence  of  Decision  (New  York:  HarperColllns,  1971),  32,  78, 
and  162.  Allison  develops  three  models  for  decision  making  that  explore  different  Influ¬ 
ences  and  rationales  to  decision  making.  The  pages  cited  are  a  quick  reference  to  Allison’s 
models.  The  composite  Influences  mentioned  here  refer  to  Allison’s  models  two  and  three, 
and  a  notion  of  singular  Influence  refers  to  model  one. 

20.  These  assertions  were  developed  In  chap.  4.  Effects  become  Increasingly  more  dif¬ 
ficult  to  predict  the  longer  their  cause-and-effect  chains  and  the  greater  the  complexity  of 
the  system  they  are  Intended  to  act  on.  Measuring  effects  and  effectiveness  Is  difficult  due 
to  the  vulnerable  seams  In  the  FA-process  set  (see  chap.  4,  fig.  11).  Within  an  FA  set 
Intended  effects  may  not  actualize,  and  the  Intended  effects  may  not  translate  to  Influence. 

2 1 .  Thomas  A.  Keaney  and  Eliot  A.  Cohen,  Gulf  War  Air  Power  Survey:  Summary  Report 
(Washington,  D.C.:  Government  Printing  Office,  1993),  55-56. 

22.  Allison,  256.  Instead  of  Allison’s  “black  box’’  of  decision  making,  we  have  the  black 
box  of  targets-to-effects-to-outcome  making.  In  most  Instances  FA  sees  the  Initial  effects 
from  the  weapons — the  battle  Impact  assessment — ^but  after  that  we  are  largely  In  the  dark 
concerning  follow-on  effects.  These  follow-on  effects  (second-order  and  third-order  effects) 
are  In  many  cases  the  real  Intent  of  the  FA,  yet  we  have  little  assessment  of  them.  Given 
this  condition.  It’s  as  If  the  follow-on  effects  were  occurring  within  a  black  box. 

23.  Derek  Wood  and  Derek  Dempster,  The  Narrow  Margin:  The  Battle  of  Britain  and  the 
Rise  of  Air  Power,  1930-1940  (Washington,  D.C.:  Smithsonian  Institution  Press,  1961), 
256-57  and  282. 

24.  This  Is  a  hallmark  of  a  nonlinear  approach  to  warfare  to  frame  FA  potentials  In 
terms  of  trends  and  probabilities  Instead  of  certainties. 

25.  The  strategies  of  attrition  and  virtual  attrition  were  primarily  developed  In  chap.  4. 
As  a  caveat,  the  prescription  for  hedging  strategies  has  some  drawbacks:  one  may  not  pos¬ 
sess  enough  resources  to  do  both  strategies  effectively,  and  spreading  the  resources  may 
gain  one  the  problems  of  both  and  the  benefits  of  none. 

26.  Sun  Tzu,  The  Art  of  War,  trans.  Samuel  B.  Griffith  (London:  Oxford  University  Press, 
1963),  77-79.  ‘To  subdue  the  enemy  without  fighting  Is  the  acme  of  skill.’’  “Thus,  those 
skilled  In  war  subdue  the  enemy’s  army  without  battle.  They  capture  his  cities  without 
assaulting  them  and  overthrow  his  state  without  protracted  operations.” 

27.  John  R.  Boyd’s  “A  Discourse  on  Winning  and  Losing”  (August  1987)  Is  a  collection 
of  unpublished  briefings  and  essays.  (See  Air  University  Library,  document  no.  M-U 
30352-16  no.  7791,  133.)  The  term  mental-moral  being  Is  borrowed  from  his  term  moral- 
mental-physical  being.  The  Intent  of  the  term  Is  to  capture  both  the  cognitive  and  moral 
dimensions  of  will  In  one  term.  Additionally,  Boyd  probably  derived  his  term  from  J.  F.  C. 
Fuller’s,  The  Foundations  of  the  Science  of  War  (London:  Hutchinson  and  Co.,  1926),  62. 

28.  This  proposition  Is  not  a  law;  there  are  examples  of  people’s  support  systems  being 
seriously  disabled  but  still  able  to  persevere  through  strength  of  will.  However,  as  evidence 
that  reducing  support  systems  does  have  a  reductive  effect  on  will,  see  The  United  States 
Strategic  Bombing  Surveys:  Summary  Report  (European  War)  (Maxwell  AFB,  Ala.:  Air 
University  Press,  1987),  11-12. 

29.  One  can  also  speculate  that  In  the  case  of  a  totalitarian  state  In  which  the  people 
are  not  In  accord  with  the  ruler’s  Interests  for  territorial  aggrandizement,  they  are  hostages 
themselves. 

30.  Schelllng,  12. 
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31.  A  forthcoming  work  by  Steven  Rosen  at  Harvard  develops  a  new  characterization  of 
rogue-state  leaders.  Apparently,  Dr.  Rosen  offers  that  in  the  new  world  order,  Instead  of 
thinking  of  these  leaders  as  statesmen,  a  more  appropriate  profile  may  be  that  of  crimi¬ 
nals.  This  new  psychological  profile  develops  the  leaders  as  risk  lovers  living  on  the  edge, 
with  an  outlook  that  favors  the  short  term  over  the  long  term.  The  point  of  all  this  is  that 
the  reasoning  we  may  be  dealing  with  is  more  akin  to  a  criminal’s  than  a  statesman’s,  but 
we  are  probably  mirror  imaging  to  a  statesman.  Citing  this  observation  by  Rosen  does  not 
imply  that  he  supports  the  analogy’s  broader  interpretations  of  a  criminal  and  a  state. 

32.  By  invoking  Deptula  for  a  moment,  one  sees  that  this  denial  of  the  enemy’s  systems 
is  a  type  of  control  through  negation.  By  disabling  the  enemy’s  systems,  one  is  at  the  same 
time  removing  the  adversary’s  control  over  those  systems. 

33.  Schelllng,  86.  Schelllng  is  discussing  this  subject  in  terms  of  leaders  within  a  state 
forcing  an  escalated  resolution.  Importantly  for  a  theory  of  coercive  FA,  this  sentence 
describes  the  mechanism. 

34.  The  following  caveat  applies  to  the  matrix.  The  matrix  is  helpful  for  illustrating 
some  general  effects  and  relational  associations  to  form  some  composite  categories  for  rough 
FA  guidance.  The  columns  however,  should  not  be  strictly  Interpreted  as  distinct  categories 
with  neatly  organized  and  Immutable  boundaries.  The  columns  are  in  fact  very  porous  and 
not  exclusive.  As  stated  earlier,  most  FAs  have  a  component  of  all  three  effect  areas — physi¬ 
cal,  systemic,  and  psychological.  The  Intent  is  to  Illustrate  the  predominant  effect  area  and 
various  criteria  that  can  reasonably  be  associated  with  It,  given  propositions  developed  In 
this  study.  Specifically,  the  matrix  does  not  exclude  the  idea  that  an  enemy’s  armed  forces 
can  be  Influenced  with  systemic  and  psychological  efforts  an5nnore  than  It  excludes  the 
concept  that  an  enemy’s  government  can  be  influenced  by  direct  physical  efforts. 

35.  Ibid.,  16-17.  Schellhig  discusses  two  of  these  three  directly — ^blockade  and  strategic 
bombing  (bombardment);  the  third  he  alludes  to  as  “military  victory.”  The  classic  examples 
of  these  strategies  are  the  German  submarine  blockades  (Isolation)  of  England  In  both 
world  wars,  the  Combined  Bomber  Offensive  (bombardment)  against  Germany  In  the 
Second  World  War,  and  the  Allied  Invasion  (displacement)  at  Normandy  during  the  Second 
World  War. 

36.  This  Is,  essentially,  one  of  the  tenets  of  the  (Caspar)  Weinberger/ (Colin)  Powell 
Doctrine  (of  US  military,  foreign  intervention  in  major  hostilities). 

37.  This  phenomenon  was  developed  in  chap.  4  In  the  propositions  developed  with 
complex  systems  and  Intended  effects. 

38.  Taking  this  analogy  probably  further  than  is  wise,  one  can  venture  yet  another 
proposition.  It  Is  all  right  to  let  coercive  FA  keep  swinging  for  the  fence,  provided  other 
pragmatic  FA  efforts  balance  this  by  hitting  singles. 
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Chapter  8 


Framework  for  a 

Systems-and-£ffects-Based  Approach 


The  process  of  planning  for  effects  is  complex.  Planners  in  coryunction  with  intel¬ 
ligence  must  determine  which  effects  on  each  enemy  system  can  best  contribute  to 
the  fulfillment  of  the  military  and  political  objectives  of  the  theater  campaign.  .  .  . 
An  effective  plan  must  extract  maximum  impact  from  those  systems — not  in  terms 
of  absolute  destruction  of  a  list  of  targets,  but  in  terms  of  effects  desired  upon  tar¬ 
get  systems. 

— David  A.  Deptula 
Firing  for  Effect 


This  study  has  discussed  a  variety  of  subjeets  that  relate  to  military 
strategy  and  FA  planning.  The  foeus  of  the  diseussion  on  FA  planning  has 
been  twofold,  dealing  with  how  to  think  in  terms  of  effeets  and  how  to 
integrate  a  systems-and-effeets-based  approaeh  into  FA  planning.  This 
ehapter  outlines  general  FA-planning  eonsiderations,  integrating  all  the 
elements  diseussed  earlier  into  a  eomposite  methodology.  Before  outlining 
the  FA-planning  methodology,  however,  some  basie  prineiples  of  strategy 
must  be  developed. 


Strategy 

In  warfare  and  preparations  for  war,  two  basie  traeks  run  eoneurrently 
in  military  strategy.  One  traek  represents  the  imposition  of  our  will  upon 
the  enemy;  the  other  is  the  enemy’s  imposition  of  his  will  upon  us.  In  ehap¬ 
ter  2,  this  idea  was  represented  by  eomplexity  theory  as  two  eoevolving, 
interaeting  opponents.^  This  deseription  is  fitting:  warfare  is  not  eharae- 
terized  by  eaeh  side  taking  turns  but  by  both  sides  aeting  simultaneously. 

Given  warfare’s  fundamental  interaetive  nature,  a  prime  eonsideration 
is  not  only  the  imposition  of  our  strategy  but  also  the  negation  of  the 
opponent’s  strategy.  The  ability  to  balanee  FA  efforts  between  imposing  or 
negating  strategies  is  primarily  an  aet  of  military  judgment. ^  Ultimately, 
FA  planners  want  to  exploit  opportunities  diseovered  and  ereated  with  the 
opponent,  while  at  the  same  time  proteeting  themselves  from  the  oppo¬ 
nent’s  threats  by  denying  and  eontrolling  his  ability  to  impose  his  strategy. 
This  duality  of  strategy  is  illustrated  in  table  16. 

Both  friendly  strategy  and  enemy  strategy  are  equally  subjeet  to  the 
laws  and  dynamies  of  what  ean  be  termed  a  universal  set,  whieh  aets 
upon,  reaets  to,  and,  at  times,  preempts  both  strategies.  In  part,  warfare 
ean  be  thought  of  in  terms  of  both  sides  eontinually  attempting  to  exploit 
and  eontrol  these  universal  elements  to  their  favor. 
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Table  16 

Fundamental  Duality  of  Strategy  in  Warfare 


Create 

Friendly  Strategy 

Universal  Set 

Negate 

Enemy  Strategy 

Our  Strategy 

Time  and  Space 
Geography 

Human  Nature 
Cause  and  Effect 
Chance 

Uncertainty 

Fog  and  Friction 
Weather 

Their  Strategy 

Our  Plans 

Their  Plans 

Opportunity 

Threat 

Exploit 

Protect/Deny/Control 

Offensive 

Defensive 

Control  via  Creation 

Control  via  Negation 

Impose  Our  Plan 

Dispose  of  Their  Plan 

Positive  Object 

Negative  Object 

Persuade 

Dissuade 

The  implication  of  this  fundamental  construct  on  strategy  is  the  impor¬ 
tance  of  considering  not  only  one’s  own  strategy  but  also  that  of  the 
enemy.  There  is  a  tendency  for  friendly  strategy  to  become  overly  focused 
on  the  imposition  of  its  own  objectives  at  the  possible  expense  of  address¬ 
ing  and  balancing  efforts  to  counter  the  enemy’s  objectives.^ 

Planning  Framework 

The  planning  framework  presented  here  is  developed  from  previous  dis¬ 
cussions  concerning  strategy  and  planning.  The  framework  is  presented 
in  two  parts. 

General  Methodology 

The  first  part  of  the  planning  framework  is  a  general  overview  of  the 
methodology  without  detailing  the  role  of  effects.  The  second  part  con¬ 
centrates  on  the  place  that  effects  fill  within  the  methodology  and 
expounds  on  their  role  within  the  overall  FA-planning  framework. 

Imperatives  and  Objectives.  In  military  strategy,  as  in  most  complex 
endeavors,  there  is  a  need  to  distinguish  the  essential  from  the  unessen¬ 
tial  and  to  do  first  things  first.  Examples  of  such  imperatives  might  be  a 
need  immediately  to  stabilize  a  vulnerable  battlefront  or  to  establish  and 
maintain  air  superiority.'^  Along  with  imperatives,  FA  planners  must  direct 
their  plans  to  accomplish  the  objectives.  STT  is  an  excellent  tool  to  orga¬ 
nize  planners’  efforts  and  to  ensure  congruence  between  the  various  lev¬ 
els  of  objectives.^ 

Centers  of  Gravity  and  Leverage.  The  principal  means  to  act  on  an 

opponent  is  developed  by  assessing  the  opponent  in  terms  of  COGs  and 
leverage.  The  ideas  of  COGs  and  leverage  are  closely  related;  both  describe 
a  potential  to  strike  a  critical  part  of  the  enemy  and  have  a  dispropor¬ 
tionate  effect  upon  the  whole.®  COG  and  leverage  analysis  help  generate 
effective  military  objectives  and  tasks;  these  in  turn  help  fulfill  higher - 
level  objectives  economically. 
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View  the  Enemy  Holistically  and  Systematically.  FA  planners  using 
systems  analysis  should  strive  to  view  the  enemy  holistieally  in  order  to 
realize  opportunities  to  affeet  the  enemy  as  a  whole.  By  assuming  a  holis- 
tie  perspeetive,  FA  planners  inerease  their  ability  to  reeognize  effeets  that 
ean  be  produeed  and  distributed  aeross  several  interrelated  systems  with 
seleetive  FA.  The  benefit  of  generating  distributed  effeets  aeross  multiple 
intereonneeted  systems  is  synergy  and  eeonomy  of  effort.  An  example  of 
holistie  thinking  aiding  FA  planners  against  eomplex  systems  is  drawn 
from  the  British  side  of  the  CBO  during  the  Seeond  World  War.^  In  late 
1943,  Air  Chief  Marshal  Sir  Arthur  Tedder  and  Solly  Zuekerman  exam¬ 
ined  the  strategie  problem  of  how  best  to  aehieve  the  dual  objeetives  of 
redueing  the  war-sustaining  eapaeity  of  the  German  war  eeonomy  and 
redueing  the  war -making  eapaeity  in  the  planned  invasion  region.  Their 
solution  was  novel,  but  it  was  anathema  to  both  Sir  Arthur  Harris  and 
Gen  Carl  A.  ‘Tooey”  Spaatz.® 

Zuekerman’s  aeademie  expertise  was  zoology,  whieh  provided  an  orien¬ 
tation  from  whieh  “Zuekerman  looked  at  problems  as  wholes  and  eonsid- 
ered  their  individual  eomponents  as  parts  of  a  eomplete  organism.”®  The 
eomplete  organism  that  Zuekerman  and  Tedder  assessed  was  the  whole 
German  war  maehine.  The  key  to  their  problem-solving  proeess  was  to 
view  the  German  eeonomy  and  the  western  German  defense  forees  in  the 
planned  invasion  region  as  two  systems.  They  then  looked  for  a  intereon¬ 
neeted  system,  a  “eommon  denominator,”  shared  by  both  systems.^®  The 
system  they  set  upon  was  transportation.  They  eorreetly  reasoned  that  by 
attaeking  the  transportation  system,  they  eould  disrupt  and  impede 
resourees  to  both  defense  forees  and  eeonomie  funetions. 

JWAC’s  seven-system  eompeteneies  are  a  good  plaee  to  start  for  viewing 
the  enemy  systemieally.^^  A  behavioral  analysis  of  the  enemy  would  eom- 
plement  this  material  analysis,  investigating  the  enemy’s  deeision  making, 
stakes,  interests,  motivations,  and  its  leaders’  relationship  with  the  ruling 
elite,  military,  and  people.  The  key  produet  to  be  derived  from  this  analysis 
would  be  insights  into  how  to  potentially  influenee  the  adversary’s  behavior. 

Seleeting  meehanisms  would  be  a  new  and  eritieal  step  within  eurrent 
FA  planning;  while  it  has  been  done  in  the  past,  it  has  usually  not  been 
done  eonseiously  or  deliberately.  Meehanisms,  whether  explieit  or  impUeit, 
are  the  basie  eause-and-effeet  assumptions  supporting  a  given  FA  strategy. 
The  meehanisms  that  FA  planners  use  in  developing  basie  strategy  should 
be  founded  on  several  faetors:  history,  doetrine,  logie,  analysis,  and,  to  a 
lesser  degree,  intuition,  faith,  and  hypothesis.  Planners  should  explieitly 
deelare  the  meehanisms  they  are  using  in  order  to  be  elear  about  the 
assumptions  upon  whieh  they  are  founding  their  strategy.^®  The  exeep- 
tions  to  this  explieit  deelaration  of  a  meehanism  oeeur  when  the  assump¬ 
tions  are  based  primarily  on  intuition  or  faith.  By  definition  these  forms 
of  reasoning  are  implieit  and  diffieult  to  artieulate  and  justify. 

Conventional  warfare  often  eomes  down  to  three  fundamental  tasks  in 
the  overall  effort  to  eompel  or  eonquer  an  enemy:  to  isolate,  reduee,  and 
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displace  the  opponent.  Isolating  an  opponent  is  sought  by  means  of 
allianees,  bloekade,  embargo,  and  international  eondemnation.  Redueing 
an  opponent  has  been  aehleved  through  bloekade,  siege,  and  bombardment. 
If,  after  isolating  and  redueing  an  opponent,  he  still  has  not  eapitulated,  a 
final  task  is  displaeing  the  opponent.  An  opponent  is  typieally  displaeed  from 
an  area  of  dispute  by  land  invasion  and  eombined-arms  assault.  These  three 
fundamental  tasks  are  a  top-level  means  for  FA  planners  to  regain  perspee- 
tive  when  the  eomplexities  of  the  FA  efforts  begin  to  melt  together. 

Effects.  Overall  military  strategy  and  objeetives  are  developed  to  sup¬ 
port  and  fulfill  national  objeetives.  Onee  the  military  objeetives  are  estab¬ 
lished,  effeets  planning  ean  begin.  By  seleeting  various  meehanisms,  one 
develops  overall  sehemes  for  influeneing  the  enemy  and  fulfilling  military 
and  national  objeetives.  Onee  the  meehanisms  are  understood,  interme¬ 
diate  effeets  ean  be  planned  to  aehieve  the  objeetives. 

The  pairing  of  objeetives  to  effeets  begins  with  FA  planners  determining 
what  intermediate  results  are  required  in  order  to  fulfill  speeifie  objeetives 
(or  to  partially  fulfill  related  or  multiple  objeetives). By  working  through 
the  various  objeetives,  one  ean  systematieally  plan  and  pair  the  desired 
effeets  with  their  assoeiated  objeetives.  There  is  potential  to  find  unex- 
peeted  linkages  between  seemingly  unrelated  objeetives  by  examining  sys¬ 
tems’  objeetives  that  they  may  have  in  eommon.  These  eommon-shared 
systems  ean  then  be  exploited  through  distributed  effeets  to  fulfill  both 
objeetives,  resulting  in  eeonomy  of  effort. 

Onee  objeetives  and  their  related  effeets  are  paired,  appropriate  targets 
ean  be  planned  to  aehieve  the  desired  effeets.  Targets,  as  the  initial  triggers 
that  produee  the  effeets,  whieh  in  turn  fulfill  objeetives,  are  vital  to  the  FA 
proeess.  FA  planners  must  not  only  eonsider  first-order  effeets  (from 
destroying  targets)  but  more  importantly  the  downstream  resultants  from 
the  destruetion  (seeond-order  effeets).  It  is  the  sueeessful  erafting  of  these 
seeond-order  effeets  that  represents  the  real  ehallenge  to  FA  planners. 

Force-Application  Set  and  Process.  An  FA  set  is  a  diserete  and  eoher- 
ent  eause-and-effeet  ehain  linking  speeifie  objeetives  and  effeets  to  seleeted 
targets.  Onee  a  speeifie  FA  set  is  established,  the  strategy  ean  be  exe- 
euted.  A  given  FA  set  may  or  may  not  be  sueeessful  in  fulfilling  its  objee¬ 
tives  and  may  need  adjustment.  Therefore,  an  FA  set  is  best  thought  of  as 
a  heuristie  proeess.^® 

Obtain  Feedback.  After  foree  is  applied,  results  from  the  attaeks  need 
to  be  measured  and  assessed  to  see  whether  or  not  the  planned  effeets  are 
aetually  being  aehieved.  This  assessment  is  problematie  beeause  many 
planned  seeond-order  effeets  may  not  have  a  suffieient  material  basis  to 
allow  for  easy  measurement. 

Measuring  indireet  effeets  requires  developing  new  teehniques  as  well 
as  improving  eurrent  ones.  Some  possible  teehniques  would  be  to  design 
indieators  that  ean  reveal  whether  or  not  a  partieular  system  is  funetion- 
ally  disabled.  For  example,  before  attaeking  a  eritieal  node,  some  kind 
of  eleetromagnetie  deviee  eould  be  plaeed  (physieally  or  eleetronieally)  in 
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a  position  where  it  eould  monitor,  deteet,  and  eommunieate  any  disrup¬ 
tions  it  measured.  Existing  teehniques  using  HUMINT  and  intereepting 
the  enemy’s  own  battle-damage-assessment  eommunieations  eould  be 
improved  by  inereased  emphasis. 

The  basie  measures  sought  in  an  assessment  of  effeets  and  effeetive- 
ness  are  whether  the  planned  effeets  oeeurred  and  whether  the  generated 
effeets  translated  to  influ eneing  the  intended  objeetives.  These  questions 
essentially  represent  the  seams  in  the  FA-proeess  ehain  where  diseon- 
neets  in  eause  and  effeet  ean  oeeur,  and  the  overall  eoherenee  of  the  FA 
set  ean  break  down.^^ 

Regulate  Future  Action.  The  various  planned  FA  sets  are  the  best  plans 
(hypotheses)  available  based  on  assumed  meehanisms  and  objeetive-to- 
effeet-to-target  eouplings.  But  FA  is  essentially  a  proeess  and,  as  sueh,  must 
be  adjusted.  Not  every  FA  set  (as  a  miniature  eause-and-effeet  experiment) 
will  be  sueeessful.  The  best  way  to  determine  whieh  aetions  to  reinforee  and 
exploit  and  whieh  sets  to  modify  or  terminate  is  to  obtain  feedbaek. 

Analyzing  results  of  after -aetion  measurements  ean  be  extremely  prob- 
lematie.  For  example,  if  a  partieular  FA  set  does  not  appear  to  be  effeetive, 
is  it  beeause  the  wrong  target  was  struek,  produeing  the  wrong  effeets,  or 
was  it  the  right  target,  but  the  effeets  did  not  translate  to  influenee?  It  is 
also  possible  to  strike  the  eorreet  target  and  aehieve  the  planned  effeets 
but  have  a  faulty  meehanism  that  ineorreetfy  assumes  the  effeets  will 
have  a  deeisive  influenee  on  a  partieular  objeetive.  Given  an  overall 
framework  for  pursuing  a  systems-and-effeets-based  approaeh  to  FA,  it  is 
appropriate  to  examine  the  role  of  effeets  in  a  system. 

Specific  Effects  Methodology  and  Considerations 

The  basie  reason  for  inserting  effeets  as  a  deliberate  planning  eonsidera- 
tion  between  objeetives  and  targets  is  to  improve  the  overall  effieaey  of  the 
FA  proeess.  Effeets  help  bridge  the  eause-and-effeet  gap  between  objee¬ 
tives  and  targets  by  foreing  an  artieulation  of  the  intermediate  results 
required  to  fulfill  the  objeetives.  Planning  effeets  before  eonsidering  tar¬ 
gets  eontributes  to  a  perspeetive  in  whieh  targets  are  viewed  as  a  means 
of  influenee,  not  as  ends  in  themselves. 

Systems  and  Effects.  Most  FA  objeetives  ean  be  related  to  one  or  more 
enemy  systems,  and  these  systems  are  in  turn  eonsidered  in  FA  planning. 
A  basie  premise  of  FA  effeets  is  that  their  eharaeteristies  derive,  in  part, 
from  the  nature  of  the  system  they  are  generated  from.  Given  this  premise, 
FA  planners  ean  assume  some  general  propositions  relating  to  effeets 
based  on  the  relative  eomplexity  of  the  system  being  attaeked. 

Some  basie  prineiples  of  effeets  ean  be  developed  from  examining  the 
relative  eomplexity  of  the  systems  involved.  A  eomparison  of  simple  and 
eomplex  systems  and  prineiples  of  effeets  related  to  them  is  illustrated  in 
table  17.  Planning  for  effeets  against  simple  systems  is  usually  more 
straightforward  than  against  eomplex  systems.  This  basie  differ enee  is 
due  to  the  differenee  in  eonneetivity  and  interaetion  between  simple  and 
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Table  17 

Simple  and  Complex  Systems 


Simple  Systems 

Complex  Systems 

Low  interconnectivity  and  interaction 

High  interconnectivity  and  interaction 

Basic  structures 

intricate  structures 

Short  cause-and-effect  chains 

Long  cause-and-effect  chains 

High  predictabiiity 

Low  predictabiiity 

Straightforward  effects 

Perverse  (compiex)  effects 

Effects  usuaiiy  immediate 

Effects  often  deiayed 

Proportionate  effects  (iinearity) 

Disproportionate  effects  (noniinearity) 

complex  systems.  In  general,  the  more  intrieate  the  system  being 
attaeked,  the  more  uneertain  and  eomplex  the  effeets.  Additionally,  as  the 
eomplexity  of  effeets  inereases,  the  time  required  for  their  generation  from 
the  attaek  inereases. 

A  basie  trade-off  oeeurs  in  planning  between  eomplex  effeets  (with 
higher -impaet  potentials  and  disproportionate  results)  and  simple  effeets 
(with  lower  impaets  and  more  proportionate  outeomes).  This  trade-off, 
however,  is  not  straightforward  beeause  while  the  potential  benefit  of 
eomplex  effeets  is  relatively  high,  their  predietability  is  low  eompared  to 
simple  effeets. 

Effects  Risk.  The  basie  trade-off  in  planning  for  effeets  aetually 
deseribes  a  differenee  in  risk  between  simple  and  eomplex  effeets.  Simple 
effeets  have  lower  risk  than  eomplex  effeets  beeause  their  potential  to 
aehieve  the  intended  effeets  is  higher.  An  example  is  a  weapon  eausing 
destruetion  of  a  target.  In  eontrast,  seeond-order  effeets  are  riskier,  sueh 
as  a  weapon  destroying  a  target,  whieh  in  turn  eauses  the  funetional  dis¬ 
ruption  of  a  system,  delay  of  troops,  or  demoralization  of  the  enemy. 

Objeetives  drive  the  planning  for  effeets,  and  FA  planners  ean  antiei- 
pate  planning  against  both  simple  and  eomplex  systems  to  aeeomplish 
objeetives.  Planners  may  not  have  a  ehoiee  between  affeeting  a  system 
direetly  or  indireetly.  As  a  rule  of  thumb,  the  more  indireet  the  planned 
effeet,  the  longer  its  assoeiated  eause-and-effeet  ehain  and  the  less  eer- 
tain  its  outeome;  and  the  more  direet  the  planned  effeet,  the  shorter  its 
eause-and-effeet  ehain  and  the  more  eertain  its  outeome. 

Effects  and  Levels  of  War.  Most  objeetives  ean  be  assoeiated  with  one 
or  more  levels  of  war.  Given  this  premise,  the  effeets  subsequently 
planned  to  aehieve  an  objeetive  ean  be  assoeiated  with  the  objeetive’s  level 
of  war.  Some  basie  assoeiations  of  effeets  and  levels  of  war  are  outlined  in 
table  18. 

Effeets  assoeiated  with  objeetives  at  the  taetieal  level  ean  usually  be 
aehieved  direetly  and  quiekly  by  destroying  the  assoeiated  targets.  When 
planned  effeets  are  assoeiated  with  objeetives  at  higher  levels  of  war,  their 
attainment  usually  beeomes  more  indireet  and  delayed  beeause  they 
oeeur  after  and  as  a  result  of  the  destruetion  of  the  targets.  Targets  asso- 
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Table  18 

Effects  and  Levels  of  War 


Level  of  War 

Relative  Complexity  of 
Systems 

Relative  Rate  of 
Effects 

Relative  Duration  of 
Effects 

Tactical 

Simple 

Immediate 

Short 

Operational 

Median 

Intermediate 

Medium 

Strategic 

Complex 

Slow 

Long 

ciated  with  objectives  and  higher  levels  of  war  are  usually  a  means  to  gen¬ 
erate  second-order  effects  and  not  ends  in  themselves. 

As  a  general  rule  of  thumb,  as  the  level  of  war  increases,  the  time  over 
which  the  effects  develop,  mature,  and  endure  increases  in  direct  proportion. 
Moreover,  as  one  moves  from  the  tactical  to  the  strategic  level  with  planned 
effects,  their  relative  degree  of  abstraction  increases.  This  abstraction 
describes  a  tendency  for  the  material  basis  of  effects  to  decrease  (and  their 
associated  measurement  to  migrate  from  quantitative  to  qualitative  methods) 
as  they  move  from  the  tactical  to  the  strategic  level. 

Strategic  effects  are  planned  to  affect  the  war  as  a  whole  by  influencing 
the  major  functional  areas  of  war  sustainment  and  war  will.  SEs  focus  on 
COGs  associated  with  functions.  They  should  contribute  to  reducing  and 
unbalancing  the  enemy’s  overall  political,  military,  and  economic  capaci¬ 
ties  as  well  as  his  collective  psychological  stability.  In  general,  SEs  gener¬ 
ate  slowly  and  require  a  long  period  to  mature  fully. 

Operational  effects  are  planned  to  affect  campaigns  and/or  major  opera¬ 
tions  by  influencing  the  major  functional  areas  of  war  sustainment  and 
war  making.  OEs  focus  on  COGs  associated  with  an  enemy’s  forces.  They 
should  contribute  to  reducing  and  unbalancing  the  enemy’s  capacity  to 
conduct  successful  campaigns  and  war.  Most  often,  OEs  generate  at  a 
medium  rate  and  require  an  intermediate  period  to  mature. 

Tactical  effects  are  planned  to  affect  individual  battles  and  engage¬ 
ments  by  influencing  the  war -making  functional  area.  TEs  focus  on  affect¬ 
ing  forces  and  may  not  directly  relate  to  a  specific  COG.  They  contribute 
to  reducing  and  unbalancing  the  enemy’s  capacity  to  conduct  battles.  In 
general,  TEs  generate  and  mature  immediately. 

Intended  and  Unintended  Effects.  Any  planned  FA  yields  both 
intended  and  unintended  effects.  These  unintended  effects  can  be  addi¬ 
tive,  subtractive,  or  neutral  to  the  achievement  of  the  intended  objectives, 
either  reinforcing  the  intended  effects,  canceling  them  out,  and/or  lead¬ 
ing  in  a  completely  unanticipated  direction.  FA  planners  must  weigh  the 
costs  and  benefits  of  pursuing  an  FA  set  that  is  yielding  unintended  effects. 
The  unintended  effects  may  be  so  counterproductive  to  the  intended 
objective  or  others  that  further  action  against  that  particular  system  is  no 
longer  worthwhile.  On  the  other  hand,  some  unintended  effects  can  be 
serendipitous  and  should  be  exploited. 


93 


Summary 


Current  FA  planning  can  be  improved  by  placing  greater  emphasis  on 
planning  for  effects.  Conducting  such  planning  before  considering  targets 
should  facilitate  a  strategy  of  influence  versus  a  strategy  of  destruction. 
This  overall  shift  in  basic  strategies  is  accomplished  principally  by  subor¬ 
dinating  targets  to  effects  and  effects  to  objectives.  In  this  shift,  targets  are 
no  longer  ends  in  themselves  but  are  the  initial  triggers  that  cause  the  rest 
of  the  FA  process  to  occur. 

Current  system  and  target  analysis  is  robust  but  could  be  comple¬ 
mented  by  an  analysis  that  addresses  the  nonmaterial  and  behavioral 
aspects  of  the  enemy.  This  could  then  be  combined  with  the  material 
analysis  in  an  overall  scheme  that  links  material  modification  to  behav¬ 
ioral  modification.  Improving  the  linkage  between  material  and  behavioral 
modification  should  lead  to  economies  in  overall  effort  and  move  the  focus 
of  FA  towards  coercion  rather  than  brute  force.  However,  because  coercion 
is  an  idealized  solution,  it  is  often  difficult  to  achieve;  therefore,  more 
pragmatic  approaches  that  employ  the  added  persuasion  of  overwhelming 
force  are  usually  a  useful  hedge  for  the  strategist. 

FA  is  better  thought  of  as  a  process  than  as  a  procedure.  Outcomes 
from  any  given  FA  set  are  uncertain  and  may  need  to  be  modified,  based 
on  feedback.  FA  should  expect  its  share  of  failures,  but,  given  sufficient 
feedback,  ineffective  FA  sets  can  be  adjusted  heuristically  to  achieve 
future  effectiveness. 
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Chapter  9 


Conclusions  and  Implications 


More  than  a  few  analysts  could  be  cited  who  appreciate  that  our  conceptual 
equipment  needs  to  be  enhanced  and  refined,  that  under  some  conditions  non¬ 
linear  approaches  are  more  suitable  than  the  linear  conceptual  equipment  that 
has  served  for  so  long  as  the  basis  of  analysis,  that  the  disciplinary  boundaries 
that  have  separated  the  social  sciences  from  each  other  and  from  the  hard  sciences 
are  no  longer  clear-cut,  and  that  the  route  to  understanding  and  sound  policy  ini¬ 
tiatives  has  to  be  traversed  through  interdisciplinary  undertakings. 

— James  N.  Rosenau 

Complexity,  Global  Politics, 
and  National  Security 

The  primary  intent  of  this  study  has  been  to  explore  and  advanee  an 
alternative  FA-planning  methodology  foeused  on  systems  and  effeets.  This 
study  has  been  written  for  FA  planners  of  all  serviees  at  the  operational 
and  strategie  levels  of  war.  Beeause  of  the  inherent  eomplexity  of  warfare 
and  FA  planning,  it  has  been  neeessary  in  this  study  to  eonsider  strategy, 
operational  art,  and  systems-and-effeets  planning  together  in  order  to 
derive  useful  insights. 

Synthesis  and  General  Conclusions 

The  FA-planning  elements  used  in  this  study  are  not  new.  Objeetives, 
targets,  and  effeets  have  long  been  part  of  FA  planning.  What  is  new  is 
deliberately  seleeting  objeetives  and  planning  for  effeets  in  advanee  of 
seleeting  targets.  A  systems-and-effeets-based  approaeh  does  not  replaee 
a  targets-based  approaeh  altogether;  it  supplements  it  by  shifting  the 
foeus  to  planning  for  effeets  first,  then  targets.  The  basie  premise  for 
inserting  effeets  as  a  deliberate  planning  eonsideration  between  objeetives 
and  targets  is  to  improve  the  overall  effieaey  of  the  FA  proeess.  Effeets 
help  bridge  the  eause-and-effeet  gap  between  objeetives  and  targets  by 
foreing  an  artieulation  of  the  intermediate  results  required  in  order  to  ful¬ 
fill  the  objeetive. 

Process  and  Feedback 

Two  of  the  most  fundamental  insights  of  this  study  are  that  FA  planning 
is  best  thought  of  as  a  proeess,  and  that  the  proeess  requires  feedbaek. 
Given  that  knowledge  of  the  enemy  is  uneertain  and  FA  plans  onee  plaeed 
into  aetion  are  also  uneertain,  a  flexible  approaeh  is  required  to  adjust 
subsequent  planning.  FA  planning  that  proeeeds  in  sueeessive  stages  to 
plan-assess-and-plan  provides  the  required  flexibility  to  respond  to  a 
ehanging  foe  and  environment. 
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Systems-and-Effects-Based  Approach 

FA  planning  begins  with  objectives,  which  can  be  organized  according 
to  the  three  major  functional  areas  of  war.  Once  FA  planners  have  organ¬ 
ized  the  objectives,  an  assessment  is  made  of  how  best  to  achieve  them. 
This  assessment  leads  to  a  selection  of  systems  associated  with  the  objec¬ 
tive  and  identification  of  the  means  to  affect  a  given  system.  FA  planning 
then  moves  to  developing  effects  that  are  linked  to  the  objective  and  iden¬ 
tified  systems.  These  serve  as  intermediate  results  between  objectives, 
systems,  and  targets  to  help  bridge  the  cause-and-effect  gaps. 

There  is  a  sound  theoretical  basis  for  a  systems-and-effects-based 
approach  to  FA  that  stresses  planning  for  effects  before  selecting  targets 
and  emphasizes  planning  for  physical,  systemic,  and  psychological  effects 
as  the  primary  means  for  influencing  an  opponent.  This  study  asserts  that 
force  can  be  applied  to  generate  effects  within  selected  systems  in  order  to 
satisfy  linked  objectives.  The  systems  that  previous  theorists  have  identi¬ 
fied  as  having  the  greatest  influence  upon  the  enemy  have  varied,  but  their 
desire  to  seek  follow-on  effects  from  destruction  has  not.  FA  planners 
would  do  well  to  think  in  terms  of  functional  effects  and  ways  to  functionally 
disable  essential  systems  instead  of  ways  to  annihilate  those  systems. 

Force-Application  Planning  Tendencies 

FA  planners  in  the  past  have  tended  to  underestimate  the  enemy  in 
three  areas.  First,  they  routinely  underestimate  the  will  of  the  enemy  to 
resist.  Second,  as  asserted  by  Olson,  planners  have  a  tendency  to  under¬ 
estimate  the  resilience  of  industrial  economies.  Third,  FA  planners  con¬ 
sistently  underestimate  the  time  required  for  functional  effects  to  mature 
and  become  effective.  Planners  must  be  aware  of  these  three  tendencies 
in  order  to  resist  their  influence.  Useful  countermeasures  include  not  relying 
entirely  on  breaking  the  will  of  the  enemy  people,  looking  for  tightly  coupled 
systems  within  economies,  and  allowing  extra  time  for  functional  effects 
to  mature. 

Planning  for  Effects 

An  implied  question  of  this  study  has  been,  “Can  FA  planners  reason¬ 
ably  plan  for  effects?”  The  short  answer  is  yes,  effects  can  be  planned; 
however,  a  longer  answer  requires  an  examination  of  the  nature  of  FA 
cause  and  effect.  This  inquiry  led  to  two  different  models  of  cause  and 
effect.  The  first  holds  that  cause  and  effect  in  FA  is  nonlinear,  highly 
interactive,  disproportionate,  and  complex.  This  is  accurate  but  not  com¬ 
plete.  The  second  model  asserts  that  cause  and  effect  in  FA  is  linear, 
serial,  proportionate,  and  simple.  Both  of  these  images  are  valid,  effects 
being  both  simple  and  complex,  both  certain  and  uncertain. 

This  study  also  asserts  that  some  target-effect  pairings  are  more  likely 
to  yield  their  intended  effects  than  others  are.  Effects  exhibit  greater  or 
lesser  certainty  depending  on  the  magnitude  of  the  cause-and-effect 
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sequence  required  to  produce  them.  Destroying  a  target  in  FA  is  relatively 
certain.  ^  A  weapon  destroying  a  target  can  also  illustrate  a  higher  order  of 
cause  and  effect,  the  destruction  of  the  target  in  turn  causing  the  func¬ 
tional  disruption  of  a  system.  This  target-effect  pairing  is  less  certain  due 
to  the  higher  magnitude  of  cause  and  effect  required. 

The  two  explanations  of  cause  and  effect,  simple  and  complex,  can  be 
related  to  earlier  discussions  on  frameworks  for  understanding  warfare. 
The  Newtonian  and  complexity  frameworks  differ  in  their  accounting  of 
the  nature  of  cause  and  effect  in  warfare.  The  Newtonian  framework  suggests 
that  effects  are  relatively  straightforward  and  can  be  predicted  and  planned 
while  complexity  theory  suggests  that  effects  are  more  difficult  to  predict 
and  plan.  Like  the  explanations  of  FA  cause  and  effect,  the  frameworks 
are  not  incompatible.  Both  the  Newtonian  and  complexity  frameworks  are 
needed  to  account  for  the  full  nature  of  effects  experienced  in  warfare. 

Coercive  Force  Application 

Choices  for  FA  range  along  a  continuum  between  coercion  and  brute 
force;  these  same  choices  can  also  be  represented  as  seeking  an  ideal  or 
pragmatic  solution.  Ideal  coercion  as  an  extreme  has  a  purely  psychological 
solution  with  little  or  no  direct  force  required.  At  the  other  extreme  of  FA, 
nothing  is  more  certain  to  succeed  than  pragmatic,  overwhelming  brute 
force.  There  is  a  tension  between  these  two  extremes  in  warfare,  and  in  FA 
there  is  a  need  to  make  trade-offs  between  idealized  efforts  and  pragmatic 
ones  in  order  to  balance  overall  effort.  However,  idealized  solutions  usu¬ 
ally  have  attendant  increases  in  the  risk  of  achieving  them.  The  less  com¬ 
plex  the  systems  and  effects  sought,  the  lower  the  attendant  risks;  however, 
the  outcomes  are  usually  proportionate  to  the  level  of  effort.  Alternatively, 
the  more  complex  the  systems  being  acted  on,  the  less  predictable  the 
effects;  however,  the  greater  the  potential  for  disproportionate  outcomes. 

Strategy 

FA  planners  as  military  strategists  should  strive  to  maintain  a  flexible 
outlook  about  approaches  to  achieving  objectives  and  influencing  the 
enemy.  There  may  not  be  just  one  approach,  a  single  panacea  target  or 
mechanism,  to  ensure  success.  Two  challenges  to  military  strategists  are 
to  view  the  enemy  holistically  and  to  apply  what  seems  best  fitted  to  the 
evolving  situation.  The  shift  in  FA  planning  to  an  emphasis  on  effects  can 
help  meet  these  challenges.  FA  planning  based  on  both  systems  and 
effects  should  provide  an  analytical  and  integrated  perspective  to  attack 
the  enemy’s  vital  systems,  capitalizing  on  distributed  effects  and  influ¬ 
encing  the  opponent  as  a  whole.  This  combined  perspective  should  pro¬ 
vide  both  the  specific  and  general  insight  required  to  successfully  influence 
the  adversary.  Adopting  the  proper  perspective  and  selecting  the  appropriate 
target-effect  pairings  are  vital  to  successful  FA.  However,  once  again,  the 
key  to  regulating  FA  and  adapting  strategy  is  FA  feedback,  which  provides 
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the  means  to  measure  efforts  and  determine  the  effeetiveness  of  present 
and  future  aetions. 

It  is  important  for  FA  planners  to  bear  in  mind  that  strategy  has  a  dual 
nature — both  the  ereation  of  one’s  plans  to  exploit  the  enemy  and  the  need 
to  negate  the  enemy’s  plans  to  exploit  one’s  own  forees.  However,  some¬ 
times  it  is  not  a  matter  of  assessing  and  proaetively  planning  to  affeet  or 
eounter  the  enemy  offensively  or  defensively  but  an  imperative  to  reaet  to 
the  adversary  and  thwart  his  immediate  threat. 

Beeause  of  the  uneertainty  involved  in  assessing  an  adversary’s  moti¬ 
vations  and  behavior,  our  aetions  to  influenee  his  behavior  should  be 
framed  more  in  terms  of  probabilities  than  eertainties.  This  is  a  hallmark 
of  a  nonlinear  approaeh  to  warfare. 

FA  planners  provided  with  objeetives  ean  plan  using  a  systems-and- 
effeets-based  approaeh  to  aehieve  those  objeetives.  Intelligenee-planning 
staffs  and  organizations  sueh  as  the  JWAC  provide  the  teehnieal  ability 
required  to  develop  detailed  systems  analysis  of  the  enemy.  FA  planners 
should  work  elosely  with  these  system  experts  to  understand  the  nature 
of  the  systems  they  are  attaeking  as  well  as  the  enemy  as  a  whole. 
Additionally,  FA  planners  should  request  available  nonmaterial  analysis 
that  may  exist  about  the  enemy  that  profiles  its  behavior.  FA  planners, 
thus  given  an  understanding  of  the  nature  of  the  enemy,  ean  determine 
the  effeets  that  will  aeeomplish  the  objeetives.  Onee  the  intermediate 
objeetives  (effeets)  have  been  developed,  the  planning  ean  move  to  devel¬ 
oping  the  targets  to  generate  the  intended  effeets.  During  exeeution,  plan¬ 
ners  eontinue  to  plan,  eheeking  results  for  effeetiveness  and  adjusting  tar¬ 
gets  and  effeets  as  required  to  fulfill  the  objeetives. 

Implications 

The  real  potential  for  a  systems-and-effeets-based  approaeh  to  FA  is  the 
aeknowledgment  that  a  great  deal  of  warfare  is  nonlinear.  Indeed,  we  find 
that  results  in  war  quite  often  oeeur  out  of  proportion  to  aetions.  What 
has  been  missing  from  our  eoneeptual  framework  for  FA  and  effeets  is  a 
viewpoint  that  embraees  the  properties  of  eomplexity,  interaetivity,  and 
eonneetivity  among  systems.  Complexity  theory  provides  a  framework  to 
begin  to  examine  nonlinear  effeets,  addressing  seeond-order  and  higher- 
order  effeets  that  result  from  eomplex  interaetions  and  system-to-system 
linkages.  This  exploration  into  nonlinear  effeets  eould  also  help  in  the 
development  of  more  realistie  and  effeetive  meehanisms  for  FA.  If  FA  plan¬ 
ners  ean  develop  a  deeper  understanding  of  the  eausal  relationships  and 
behavior  within  and  among  systems,  they  should  be  able  to  eonstruet  better 
meehanisms  to  aeeomplish  their  objeetives. 

Another  implieation  related  to  developing  better  meehanisms  is  a  pro¬ 
posal  to  add  behavioral  analysis  to  the  JWAC’s  eompeteneies.^  Behavioral 
analysis  of  an  opponent  ean  provide  insight  into  the  enemy’s  motivation. 


100 


interests,  stakes,  and  mind-set.  It  ean  also  lead  to  well-integrated  efforts 
to  affeet  the  enemy  materially  and  behaviorally.  This  integrated  analysis 
should  aid  the  development  of  more  effeetive  FA  meehanisms  that  better 
link  the  paradigms  of  material  modifieation  and  behavioral  modifieation. 
Traditionally,  material  analysis  has  been  informed  by  the  hard  seienees, 
while  behavioral  analysis  has  been  guided  by  the  soft  seienees.  The 
future,  as  James  Rosenau  suggests  in  this  ehapter’s  epigraph,  is  to  eom- 
bine  the  two  seienees  in  an  interdiseiplinary  approaeh.  The  JWAC  should 
take  the  lead  in  developing  sueh  an  interdiseiplinary  approaeh  for  FA. 

There  is  a  potential  for  effeets  to  be  used  in  a  larger  sense  than  just  FA 
planning.  Defense  organizations  and  deeision  makers  have  attempted  over 
the  years  to  find  a  way  to  make  fair  eomparisons  between  differing  views 
on  strategie  planning,  foree  strueture,  and  budgets.  These  eomparisons 
have  sought  unequivoeal  measures  that  would  be  the  equivalent  to  profit 
and  market  share  in  the  business  world.  Effeets  and  the  ability  to  produee 
effeets  may  provide  the  basis  for  sueh  a  eomparison.  By  thinking  in  terms 
of  effeets,  one  ean  eross  sendee  lines  (mediums  and  domains)  and  foeus 
not  on  who  or  what  delivered  the  FA  but  on  the  result.  This  is  the  whole 
point  of  an  effeets-based  approaeh:  to  reframe  the  defense  dialogue  in 
terms  of  effeets  and  a  sendee’s  ability  to  eontribute  to  objeetives  and 
national  defense.  Sueh  reframing  should  serve  to  elarify  the  individual 
sendee  eompeteneies  to  produee  unique  and  eomplementary  effeets, 
whieh  taken  together,  ereate  a  rieh  palette  for  joint  operational  art. 


Notes 

1.  Today,  this  expectation  of  destruction  with  precision  weapons  and  more  accurate 
delivery  systems  Is  more  certain  than  In  the  past.  This  certainty  does  not  extend  to  spe¬ 
cial  targets  such  as  those  that  are  mobile  or  deeply  burled — ^whlch  require  special  weapons 
and  operations — and  are  less  certain. 

2.  Additionally,  the  JWAC  should  add  C^l  and  leadership  to  Its  core  competencies. 
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Appendix  A 


Hierarchy  of  Target-System  Analysis 


A 

B 

C 

D 

E 

F 

G 


Target  System  National  AirDefenseNetwork 


Target  Subsystem 

I  - 


Target  Complex 

I 


Target- System  Component 


Air  Defense  Sector  or  Zone 

Specific  Early  Warning  /  Ground  Control  Intercept  Site 

Acquisition  Area  of  Early  Warning  /  Ground  Control  Intercept  Site 


Target  Component 

I 


Key  Communications  Van  within  Acquisition  Area 


Target  Critical-Damage  Point  (or  Critical  Node)  Particular  Part  of  Van 


Target  Stress  Point  (or  Vulnerable  Node)  Computer—  Vital  to  Operation  ofEntireSite 


Level 
referred 
to  within 
study 
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Appendix  B 


Strategies  to  Task  (STT)  and 
Distributed  Effects 


STT  as  Planned 

Objective  1 

r 

Tasks 


r 


Targets 


r 


Measures  of 
Merit  (MOM) 


Objective  2 

r 

Tasks 


y 

Targets 


r 


MOMS 


Objective  3 

y 

Tasks 


y 

Targets 


y 


MOMS 


—  Methodology  organizes  objectives, 
tasks,  targets,  and  MOMs  all  into 
compartmented  sets  (bins). 

—  Tendency  to  overcompartmentalize 
objectives 

—  Does  not  recognize  and  plan  for 
effects 

—  Linkages  between  systems  and  tar¬ 
get  sets  may  not  get  considered 
due  to  partitioning  of  sets. 

—  In  reality,  effects,  when  generated 
are  not  isolated  within  a  bin;  they 
propagate  within  and  across  bins. 


STT  with  Effects 

Objective  1 

i  Objective  2 

y 

y 

Tasks 

i  Tasks 

y 

Targets 

;  Targets 

y 

y 

Effects 

Distributed,  Effects 

Distributed, 

MOMs 

MOMs 

I 

' 

Objective  3 

y 

Tasks 

y 

Targets 

y 


Effects 


MOMs 


—  Effects  often  cross  over  bins. 

—  Second-order  and  third-order 
effects  may  get  distributed  due  to 
interconnected  and  interactive 
nature  of  systems  attacked  (linked). 

—  By  achieving  distributed  effects,  an 
effects-based  approach  increases 
the  potential  for  greater  economy  of 
force  by  attacking  linked  systems 
and  objectives. 


Summary  - 

—  STT  does  not  recognize  and  plan  for  effects. 

—  It  does  not  capture  the  phenomenon  of  distributed  effects  or  any  effect  other  than  damage  and 
destruction  (first  order). 

—  This  methodology  is  largely  linear,  reducing  targets  in  direct  proportion  to  force-application  efforts. 

—  If  they  are  identified,  systems  are  looked  at  in  isolation  instead  of  as  being  interconnected. 

Potential  leverages  for  influencing  multisystems  via  critical  relationships  with  other  systems  are  not 
readily  identified. 

—  Implication:  missed  opportunities  to  achieve  distributed  and  disproportionate  effects 
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Appendix  C 


Levels-of-War  Matrix 


Strategic 

Operational 

Tactical 

Scope  and  scale  of 
interest  (JP  3-0) 

Theater;  war  as  a  whoie 

Campaign  and  major 
operations 

Battles  and  engagements 

Systems  think 

Country  as  a  whoie  sys¬ 
tem.  Composite  of  war 
sustainment,  war  making, 
and  war  wiii 

War-making  system, 
fighting  forces,  center  of 
hostiie  abiiity 

War-making  components 
and  units 

Major  functionai  focus  for 
FA 

War  sustainment  and 
war  wiii 

War  making* 

Centers  of  Gravity 

FUNCTiONS:  infrastruc¬ 
ture,  iogistics,  and  wiii 

FORCES:  the  capacity  from  which  a  miiitary  force 
derives  its  freedom  of  action,  physicai  strength,  or  wiii 
to  fight 

Effects  (JP  3-05.5) 

Contribute  to  reducing 
and  unbaiancing  the 
enemy’s  overaii  poiiticai, 
miiitary,  and  economic 
capacities  and  respective 
psychoiogicai  stabiiity 
(hostiie  wiii) 

Contribute  to  reducing 
and  unbaiancing  the 
enemy’s  capacity  to  con¬ 
duct  successfui  cam¬ 
paigns  and  wage  war 
(hostiie  abiiity) 

Contribute  to  reducing 
and  unbalancing  the 
enemy’s  capacity  to 
conduct  battles  on  a 
relatively  localized  basis 

Time  required  for  effects 
to  manifest 

Long  term 

Midterm 

Immediate 

Battie  and  geographic 
association 

Deep  or  far  battie 

intermediate  or  next 
battie 

Close  battle 

Traditionai  airpower 
mission  associations 

Strategic  attack 

Air  interdiction 

Close  air  support 

interdiction:  goes  across 
ieveis;  where  war  materiei 
is  interdicted 

War  materiei  at  sources  War  materiei  in  transit  War  materiei  in  use 

(production)  (distribution)  (operation) 

Traditionai  iand-power 
time  horizons 

>72  hours 

24-72  hours 

0-24  hours 

Strategic 

Operational 

Tactical 

'This  is  not  to  say  that  operationai  forces  do  not  have  aspects  of  sustainmenf  and  wili  associated  with  them.  Obviousiy,  miii- 
tary  forces  heaviiy  reiy  on  sustainment,  and  interdiction  capitaiizes  on  this  potentiai  vuinerabiiity.  So  too,  miiitary  forces  have  a 
wiii  of  their  own  that  contributes  to  the  overaii  nationai  wiil  of  the  adversary.  The  intent  is  to  simpiify  the  enemy  in  a  macrosystem 
functionai  sense  to  deveiop  generai  schemes  for  infiuencing  the  opponent  as  a  whoie. 
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Appendix  D 


Linear  versus  Nonlinear:  Conceptualizations 
of  Cause-and-Effect  Relationships 


LINEAR 

NONLINEAR 

Defining  Characteristics'' 

System  is  linear  if  it  meets  two  simple  conditions 

System  is  nonlinear  if  it  does  not  display  the  condi¬ 
tions  of  linearity 

First  condition:  proportionality;  changes  in  system 
output  are  proportional  to  changes  in  system  input 

Disobeys  proportionality:  changes  in  system  output 
are  erratic,  exhibiting  disproportionately  large  or  small 
outputs 

Second  condition:  additivity  or  superposition;  the 
whole  is  equal  to  the  sum  of  its  parts 

May  involve  synergistic  interactions  in  which  the 
whole  is  not  equal  to  the  sum  of  the  parts 

How  Each  Conceptualizes  Warfare^ 

Conduct  of  war  is  insulated  from  its  context 

Conduct  of  war  as  a  subset  of  the  political  context 

As  a  simple  binary  opposition 

As  a  complex  interaction  between  animate  entities 
that  act,  react,  and  even  preempt 

Tends  to  ignore  Clausewitz’s  fog,  friction,  and  chance 

Allows  for  incorporation  of  Clausewitz’s  fog,  friction, 
and  chance 

Serial  warfare 

Parallel  warfare^ 

Pros  of  Each* 

— Offers  structural  stability  and  emphasis  on  equilib¬ 
rium 

— Rationalizes  scaling  and  compartmentalization 
— Promises  prediction  and  thus  control 

— Offers  expanded  sense  of  cause-and-effect  rela¬ 
tionships,  embracing  complexity  theory 

— Flelps  with  successfully  adapting  to  changing  cir¬ 
cumstances 

— Premium  placed  on  flexibility,  adaptability,  dynamic 
change,  innovation,  and  responsiveness 

Cons  of  Each* 

— Predictions  tend  to  be  restrictive,  narrow,  and  brittle 

— Not  very  adaptive  to  significant  changes  in  the 
environment 

— Most  natural  and  social  systems  are  not  linear 

— Generates  instabilities,  discontinuities,  synergisms, 
and  unpredictability 

— Adaptability  is  rendered  so  complex  it  defies  under¬ 
standing  and  prediction 

Systems  and  Effects'* 

Views  systems  in  isolation 

Views  systems  as  interconnected  and  interactive  both 
internally  and  externally 

Effects  are  isolated  within  a  given  system  acted  upon 

Allows  for  effects  to  cross  over  systems  and  act 
simultaneously  upon  multiple  systems 

Effects  are  in  proportion  to  their  causes 

Effects  can  be  disproportionate  to  their  causes 

Effects  are  largely  sequential 

Allows  for  effects  to  occur  in  parallel 

LINEAR 

NONLINEAR 

1.  Alan  Beyerchen,  “Clausewitz,  Nonlinerality,  and  the  Unpredictability  of  War,”  International  Security  M,  no.  3  (winter  1992/93): 

62. 

2.  Alan  Beyerchen,  “Clausewitz,  Nonlinerality,  and  the  Importance  of  Imagery,”  in  Complexity,  Global  Politics,  and  National 
Security,  ed.  David  S.  Alberts  and  Thomas  J.  Czerwinski  (Washington,  D.C.:  National  Defense  University,  1997),  157-59. 

3.  Steven  M.  Rinaldi,  “Complexity  Theory  and  Air  Power,”  in  Compiexity,  Global  Politics,  and  National  Security,  288-89. 

4.  Beyerchen,  “Clausewitz,  Nonlinerality,  and  the  Importance  of  Imagery,”  161  and  168. 

5.  Ibid. 

6.  Rinalidi,  251-53. 
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Appendix  E 


Airpower-Theorists  Summary  Matrix 


Functional 
Focus  of  Force 
Application 

Centers  of 
Gravity 

Targeted 

Systems 

System 

Model 

Mechanism 

Douhet 

War  sustainment 
and  war  will 

Forces  and 
functions 

Airfields,  trans¬ 
portation,  supply, 
and  population 

Weapons  of  mass 
destruction  on  cities 
would  lead  to  terror  and 
panic  and  collapse  of 
civil  will 

Mitchell 

War  making,  war 
sustainment,  and 
war  will 

Forces  and 
functions 

Forces,  trans¬ 
portation,  industry, 
and  will 

— Defeat  forces 

— Defeat  will 

— Cripple  war  industry 

Slessor 

War  making  and 
war  sustainment 

Forces  and 
functions 

Armies,  war  pro¬ 
duction,  and  war 
supply 

Systematic 

interdiction 

Starve  war  making: 
interdict  war  production 
at  sources  and  war 
supply 

Air  Corps 

Tactical 

School 

War  sustainment 
and  war  will 

Functions 

War  economy, 
infrastructure,  pro¬ 
duction,  and 
power 

Industrial  web 

(industrial 

fabric) 

Disable  vital  common 
functions  within  economy 
and  critically  reduce 
collective  will 

Warden 

War  sustainment 
and  war  will 

Functions 

Leadership,  com¬ 
mand,  control,  and 
communications 
and  economic 
essentials 

Five  Rings 

Strategic  paralysis: 
induced  by  critically  dis¬ 
rupting  command  and 
control  function 
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Appendix  F 


Systems  Approach  to 
Force-Application  Planning 


Identify  Objectives  (Political/Military): 

Strategies  to  task 

Hierarchleal  logie  of  objectives  from  national  (grand  strategic),  theater  (strategic),  campaigns  (opera¬ 
tional),  to  battles  (tactical);  [Z  diagram  for  congruence] 

Centers  of  Gravity  (source  of  strength,  resistance,  resolve,  and  balance): 

Forces:  war  making 

Functions:  war  sustainment  and  war  will 


Leverage  Credo: 

All  wholes  are  made  of  parts 

Some  parts  more  critical  to  the  whole 

Assess  and  destroy  critical  part  and  affect  the  whole 

Affecting  a  part  takes  less  effort  than  destroying  the  whole 


Systems  Analysis  (Reductionism  [extrasystemic]): 

View  enemy  as  a  suprasystem  (holistic  analysis) 
Decompose  suprasystem  Into  systems  (MPES) 

Systems  Into  subsystems  (seven  competencies) 
Subsystems  Into  components  and  elements 


Section  associated  with 
systems  analysis 


Nodal  Analysis  (Connectivity/Linkage/Causality  [intrasystemic]): 

Analyze  system  to  Identlly  critical  node(s) 

Usually  a  critical  component  that  has  a  high  merit  of  system  linkage 

Belief  that  affecting  the  component  will  Interact  and  affect  the  system  as  a  whole 


Criticality  and  Vulnerability  Analysis  (Benefit/Feasibility): 

Within  theater;  exposed;  able  to  be  acted  on  (material  nature) 
Chance  of  success;  probability  of  destruction 
Benefit;  payoff  of  affecting  specific  system 


Tight-  and  Loose-Coupling  Analysis  (Recuperability): 

Relational  dependency  of  component  to  system  or  system  to  macrosystem 
Capacity  of  system  (slack;  ability  of  system  to  substitute  and  compensate) 

Time  criticality  (time  available  for  system  to  compensate) 

Effects  vulnerability  (disturbances  wlU  either  be  absorbed  or  propagate  Intra/extrasystemlcally) 


Risk  Analysis  (Cost/Acceptability): 

Probability  of  survival 

Potential  cost:  In  terms  of  men  and  equipment  (attrition);  sorties  (opportunity  cost);  potential  nega¬ 
tive  effects  (collateral  damage) 


Final  Decision  (C  8LB  Calculus /Merit/Suitability): 

Effort  must  compete  and  be  justifiable  (versus  other  alternatives) 

Merit  of  affecting  system — degree  of  linkage  to  objectives  (GS,  S,  OP,  and  TAC;  [soundness  of  mecha¬ 
nism]) 

Cost-benefit  calculus 

Ability  to  measure  and  assess  effectiveness  of  effort 

Scrubbed  for  suitability  versus  constraints,  restraints,  and  rules  of  engagement 
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Assessment  (Effectiveness) : 

What  are  the  strategic,  operational,  and  tactical  effects?  (nature  of  Influence,  attrition,  or  virtual 
attrition) 

Did  It  Influence  the  adversary?  (linkage  to  objectives) 

Did  It  affect  his  strength,  resistance,  resolve,  or  upset  his  balance?  (linkage  to  centers  of  gravity) 
Persist  or  pursue  other  force-application  efforts? 
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Appendix  G 


Summary  Matrixes  of  Potential-Effect 
Relationships 


Hostile  ability 

Hostile  will 

War  making 

War  sustaining 

War  will 

Force  on  force 

Force  on  other 

Forces 

Forces  and  functions 

Functions 

Annihilation  and  attrition 

Attrition  and  virtual  attrition 

Physical  and  systemic 

Systemic  and  physical 

Psychological  and  systemic 

Material 

Nonmaterial 

Tactical  level  of  war 

Operational  level  of  war 

Strategic  level  of  war 

Close  air  support 

INT 

Strategic  attack 

Immediate  effect 

Intermediate  effect 

Long-term  effect 

First-order  effect 

Second  order  +  effects 

Direct  effects 

Indirect  effects 

Intended  effects 

Unintended  effects 

Simple  systems 

Complex  systems 

Intrasystem  ic 

Exosystemic 

Tightly  coupled 

Loosely  coupled 

Low-effects  risk 

High-effects  risk 

Low  payoff 

High  payoff 

Higher  predictability 

Lower  predictability 

Military 

Economic 

Political  and  social 

Military 

Government  and  people 

Simple  Systems 

Complex  Systems 

Low  interconnectivity  and  interaction 

High  interconnectivity  and  interaction 

Basic  structures 

Intricate  structures 

Short  cause-and-effect  chains 

Long  cause-and-effect  chains 

High  predictability 

Low  predictability 

Straightforward  effects 

Perverse  (complex)  effects 

Effects  usually  immediate 

Effects  often  delayed 

Proportionate  effects  (linearity) 

Disproportionate  effects  (nonlinearity) 

Effects  additive 

Effects  greater  or  lesser  than  sum 

Lesser  chance  of  unintended  consequences 

Higher  chance  of  unintended  consequences 

Outcomes  usually  match  intentions 

Outcomes  do  not  necessarily  match  intentions 

Isolated  systems 

Related  systems 

